




CENTENNIAL YEAR 


PILOT... 
. LIGHTS 


Hot, Electrifying Subject 


Ever since Ben Franklin toyed with a 
kite during a thunderstorm, man has been 
SE diligently seeking 
ee 4 : means of producing 
q r= electricity efficiently. 
Except in thunder- 
storms —and, we 
suppose, in atomic 
structures to hold to- 
gether the electrons, 
protons, etc., ad in- 
finitum — electricity 
just doesn’t exist in 
a natural form. This 
means that man must 
convert some other 
form of energy — 
. latent or otherwise 
to electrical energy. For nigh on 100 
years scientists have played with thermo- 
electric devices ... but only in recent years 
has real progress been made. Recent re- 
search developments in the many facets of 
the field of energy conversion promise 
radical changes for tomorrow. With this 
in mind, AGJ probes another new fron- 
tier of science in this issue — thermoelec- 
tric methods of converting gas heat to 
electricity. In the second of a series on 
energy conversion methods, devices, ideas, 
and power sources, the article provides 
























ments may mean to the gas industry in 
“The Century Ahead.” 


+ 


Next Month 


Gas distribution companies will spend 
| almost $1-billion in 1959 for new and 

replacement facilities... but how much 
will they really get for their money? In 
May, AGJ takes a hard look at one of 
the industry’s toughest problems — ris- 
ing costs. In addition to discussing what’s 
happening, the May issue will be bulging 
with articles discussing how to get more 
for your money — by using better equip- 
ment, better methods, better planning, and 
adopting new ideas. 





+ 


Editorial Index Now Available 


Readers desiring a copy of the annual 
index to Volume 185 (January-December 
1958) of AGJ can obtain a copy by writ- 
ing to: Department AI, American Gas 
Journal, Box 1589, Dallas 21, Texas. Be 
sure to address your request to this de- 
partment so that it will receive prompt 
attention. 
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food for thought on what these develop-. 
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NEW IN PRINCIPLE! 





NEW IN DESIGN!’ 
CHAPLIN-FULTON 


Model 57-S 


GAS REGULATOR 
| with “ROLL-OUT” Diaphragm 
mg for constant pressure control 


= Chaplin-Fulton Model 57-S is a simple spring loaded regu- 
lator which performs like a pilot loaded regulator, without 
the added complications. For pounds-to-pounds service— 
inlet pressures to 400 psi—controlled pressures to 75 psi, 
with deviation through full valve travel less than 1 psi. 


NO ''FALL-OFF’’ AS FLOW INCREASES 


The drooping characteristics or outlet pressure ‘“‘fall-off’’, 
typical of conventional spring regulators, is eliminated—not 
by using an uncontrollable velocity effect—but by a new 
diaphragm design which actually reverses the action of a 
conventional diaphragm. It changes its area as the valve 
opens to compensate for the loss in spring loading force. 

























- “ROLL-OUT” DIAPHRAGM PRINCIPLE 






































VALVE CLOSED VALVE OPEN 


Note how, with the valve upwards in the closed position, 
the diaphragm achieves its maximum effective area—and 
decreases as the valve opens. The area changes at the same 
rate as the spring loses compression, to give a constant con- 
trolled pressure—determined entirely by valve movement. 


Chili Wllon 


il MANUFACTURING COMPANY 
a” o 3” a 4” o 6” 
Write for Bulletin 57-S$ 
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NEWS HILITES OF THE INDUSTRY 


Successful voyage of the “Methane Pioneer” and the startling estimate that gas 
can be purchased, liquefied, and shipped from a Gulf port to London, England 
for about 35 to 50 cents per Mcf, has set conjecture rocketing in several quar- 
ters. Pemex’s director general, Pascual Gutierrez Roldan, says Mexico may be 
ready to make similar LNG exports if and when ships are available and if the 
price of gas is appealing. To the north, Canada’s Financial Post notes “some 
market discussions have taken place with Japanese interests concerning pos- 
sible tanker shipments of Canadian liquid gas.” Potential Japanese consump- 
tion is estimated at 900 billion cu ft annually by 1975, or over four times 
Canada’s current domestic consumption rate. According to FP, conceivably 
Alberta or Peace River gas in northeastern British Columbia could be trans- 
ported to a B.C. coastal point, liquefied there, and loaded on special tankers. 
In the U. S., utilities are taking another look at “liquefaction” and a western 
firm is currently investigating it as a source of peak shaving. 





Turn of the Tide? Bill providing for the use of state and federal funds to 
reimburse public utilities for relocation of their facilities where necessitated 
by interstate system highway construction has been given final passage by the 
New Mexico legislature and sent to the governor for his signature. A similar 
1957 bill was declared unconstitutional by the State Supreme Court in Novem- 
ber 1958, because it violated a ban against public payments of benefit to 
private interest. New proposal seeks to overcome the court’s objections by 
preventing utility from making any profit from relocation. Companion measure 
to allow state to reimburse cities for relocation of municipal utility lines also 
won approval. In Washington, State House of Representatives okayed a bill 
providing for reimbursement of cost of relocating facilities along interstate 
highway projects, and sent it to the State Senate. Bill will permit state to make 
payment along projects where the state can get 90 percent reimbursement from 
the federal government. In West Virginia, a bill introduced in the state senate 
makes any cost involved in relocating public utility lines in connection with 
any federal-aid interstate highway project a part of the highway construction 
outlay to be paid from the state road fund. 


Latest in Arkansas Louisiana Gas Company’s diversification plans is purchase 
of the Humphrey line of gas heating equipment manufactured by General Gas 
Light Company of Kalamazoo, Michigan, by Arkla Air Conditioning Cor- 
poration, a wholly owned subsidiary. Humphrey radiant fire heaters, room 
circulators, wall heaters, bathroom heaters, suspended unit heaters, duct furn- 
aces and residential central heating equipment will be manufactured by the 
Arkla plant at Evansville, and continued and expanded in the Appliance divi- 
sion of Arkla. Other products of General Gas Light Company were not 
involved in the transaction, and the company will continue to manufacture 
and market its gas lights and pneumatic devices. 


In Canada, natural gas reserves — proved and recoverable — rose 2.552 tril- 
lion during 1958 to a sizable total of 23.295 trillion cu ft. Alberta is credited 
with the largest provincial reserve — 20.223 trillion cu ft— and British 
Columbia ranks second with 1.688 trillion. Reserves of 100 trillion are pre- 
dicted in next few years by the Canadian Petroleum Association. 


Natural gas reserves in the U. S. hit a new record of 254 trillion cu ft in 1958 
according to a report released jointly by the American Gas Association and 
the American Petroleum Institute. Net gain of 7.6 trillion cu ft occurred even 
though net production amounted to 11.5 trillion cu ft just short of the all-time 
peak production of 11,502 billion cu ft produced in 1957. Additions of 19 
trillion cu ft included some 5.6 trillion cu ft of new discoveries. New dis- 
coveries of natural gas liquid reserves totaled 108,200,000 bbl, second highest 
in history, and brought total estimated liquid reserves to 6.2 billion bbl. 
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for new eye-deas 
to sell more 
water heaters? 


... change to 


AOBERTSHAW UNITROLS 


with built-in gas pressure regulators 


The Robertshaw Unitrol 200R with built-in gas pressure regulator offers you an eye- 
catching, eye-appealing new way to increase your water heater’s appearance... rating 
... reliability! Give your water heater the modern, smooth look...convenient new 
“slip-top” cover slips off in a second to give easy access for pilot lighting. This exciting 
new feature with its clean design, no sharp corners, eliminates dust catching, dirt 
marks... provides a concealed control without recessing...makes all previous con- 
trols obsolete! Make your water heater the apple of every eye with an attractive new 
Robertshaw Unitrol 200R! 


FOR MORE INFORMATION, CONTACT : ens : 


GRAYSON CONTROLS DIVISION « LONG BEACH, CALIFORNIA ©. 
















ALUMINUMCASE 
METERS 


AL-250 





@ Light weight reduces shipping, handling and setting costs. 
@ One-piece aluminum alloy pressure die-cast body... 5 psi working pressure. 


® Molded, 3-convolution Duramic diaphragms for all fuel gas services. 





@® Modern design and attractive appearance insures customer acceptance. 


American AL-250 Aluminumcase meter, rated at 250 cfh, operates at only 7 revolutions 
per cubic foot for sustained accuracy through greater power and slow-speed 
operation. ideal for home heating and small commercial loads. 






American 5B-225 Aluminumcase meter, rated at 225 cfh, operates at the 
conventional nine revolutions per cubic foot and is comparable with the 
standard 5B Ironcase meter... for most domestic services. 


See Playhouse 90 on CBS-TV. Consult local listings for time and station. 

® Ps, 

MM AN & 
METER 


METER COMPANY oe 


INCORPORATED (ESTABLISHED 1836) ENGINEERS 


R 













5B-225 






GENERAL SALES OFFICE: Philadelphia 16, Penna. * Albany * Alhambra « Atlanta * Baltimore © Birming- 
ham « Boston « Chicago « Dallas * Denver « Erie * Houston * Kansas City * Los Angeles * Minneapolis 
New York * Omaha « Pittsburgh * San Francisco * Seattle * Tulsa * Wynnewood * IN CANADA: Canadian 
Meter Company, Ltd., Milton, Ontario * Calgary » Edmonton * Montreal * Regina * Vancouver 

SUPPLIERS TO THE GAS INDUSTRY for Ironcase, Tinned Steelcase, Aluminumcase, and Welded Steelcase 
Meters ¢ American-Westcott Orifice Meters * Instruments ¢ Reliance Regulators * Apparatus « Valves 
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OF THE 
INDUSTRY 


Lone Star Steel men are specialists .. true craftsmen, Lone 
Star is not just a steel plant per se.. but an organization of 
craftsmen specializing in fine pipe for the great and growing 
oil and gas industry. 

At Lone Star..with the finest tools and equipment .. steel 
craftsmen make API casing, tubing, and line pipe to a precise 
quality level that is well known. 


Lone Star pipe is the gem of the oil and gas industry. 


Lone Star STEEL 


c O M P A N Y 





EXECUTIVE—SALES OFFICES 
W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 
DISTRICT SALES OFFICES 
912 Republic National Bank Building, Dallas, Texas 
Houston, Texas | Midland, Texas | Tulsa, Oklahoma 

















COMING EVENTS 
IN THE GAS 
DISTRIBUTION 
INDUSTRY 


aS 


April 


1- 3 GAMA, annual meeting, Ameri- 
cana Hotel, Bal Harbour, Florida. 

6- 7 Instrument Society of America, 2nd 
national symposium on chemical, oil, 
and gas instrumentation, St. Louis, 
Missouri. 

6- 9 A.G.A. distribution conference, 
Netherland-Hilton Hotel, Cincinnati, 
Ohio. 

7- 9 A.G.A. industrial and commercial 
sales conference, Hotel Warwick, Phila- 
delphia, Pennsylvania. 

10- Maryland Utilities Association, an- 
nual convention, Baltimore, Maryland. 

14-16 Southwestern Gas Measurement 
Short Course, University of Oklahoma, 
Norman, Oklahoma. 

16- Pennsylvania Gas Association 
production conference, Drexelbrook 
Swimming and Tennis Club, Drexel- 
brook, Pennsylvania. 

19-23 ASME Oil and Gas Power Divi- 
sion conference and exhibit, Shamrock- 
Hilton Hotel, Houston, Texas. 

20-22 A.G.A.-EEI accounting conference, 
Sherman Hotel, Chicago, Illinois. 

23-24 Indiana Gas Association, annual 
convention, French Lick-Sheraton 
Hotel, French Lick, Indiana. 

27-29 SGA annual convention, New Or- 
leans, Louisiana. 


May 


3- 6 LPGA annual meeting, Conrad 
Hilton Hotel, Chicago, Illinois. 

5- 7 14th Purdue Industrial Waste 
Conference, Purdue Memorial Union 
Building, Lafayette, Indiana. 

5- 7 A.G.A. research and _ utilization 
conference, Cleveland, Ohio. 

7- Symposium on Corrosion Inhibi- 
tors, Theory and Mechanism, spon- 
sored by Armour Research Foundation 
and Chicago Section of Electrochemi- 
cal Society, Illinois Institute of Tech- 
nology, Chicago, Illinois. 


11-12 A.G.A. eastern sales conference, 
Netherland-Hilton Hotel, Cincinnati, 
Ohio. 

18-19 A.G.A. transmission conference, 
Statler-Hilton Hotel, Dallas, Texas. 
18-20 A.G.A. midwest sales conference, 
Edgewater Beach Hotel, Chicago, 

Illinois. 

19-21 Pennsylvania Gas Association, an- 
nual meeting, Pocono Manor, Penn- 
sylvania. 

21-22 Natural Gas & Petroleum Associa- 
tion of Canada, annual meeting, Hamil- 
ton, Ontario, Canada. 

25-27 A.G.A. chemical, engineering and 
manufactured gas production confer-. 
ence, Hotel Sheraton, Rochester, New 
York. 

25-29 National Fire Protection Associa- 
tion, annual meeting, Atlantic City, 
New Jersey. 

27-28 PCGA distribution conference, op- 
erating section, Mar Monte Hotel, 
Santa Barbara, California. 

30-June 5 Tenth Annual Industrial Re- 
search Conference, Columbia Univer- 
sity, New York, New York. 
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This PITT CHEM protected gas main is 
going underground for the rest of your life! 


Ov. of the most practical and economical 
steps you can take to insure against 
costly distribution line failure is to use the 
proven protection of quality coal tar coatings. 

And when it comes to coal tar coatings, 
more and more gas companies are depending 
on Pitr CHEM Enamels—protection that 
has been proven over the years on major 
transmission lines and distribution lines 
alike. No other material can do a better or 
more economical job of resisting soil stress 
and water absorption. 

When you specify Pirr CHEM Enamels 


% PITT CHEM” Coal Tar Pipeline Enamels 

% PITT CHEM “Insul-Mastic’”® Gilsonite-Asphalt Coatings 
* PITT CHEM “Tarset”® Coal Tar-Epoxy Resin Coatings 
%& PITT CHEM “Tarmastic’”® Coal Tar Coatings 


for your distribution lines you’re providing 
maximum protection for one of the biggest 
investments you make. 

Call on us for the services of a Pitt CHEM 
man to help you plan your next distribution 
line protection program. He’s an experienced 
coating man, ready to give you or your mill 
coater valuable technical assistance. 








WSW 71768A 





COAL CHEMICALS « PROTECTIVE COATINGS @ PLASTICIZERS * ACTIVATED CARBON ¢ COKE © CEMENT © PIG IRON « FERROMANGANESE 
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SAFELY 
stop-off 3” and 4” lines SJMPLY 


UNDER PRESSURE 


MUELLER. 





Two new machines — the CH-6 Drilling Machine 

and the H-17246 Completion Machine — now offer 
another Mueller No-Blo method for stopping-off 3” 
and 4” lines under pressure. 


Here is shown the step-by-step method developed 

to stop-off a 4” line in an all-welded, steel distribution 
system using a Mueller Line Stopper Fitting and 
these new machines. 


O 


y 








STEP 1. WELD 


Weld Line Stopper Fitting and Save-A- 
Valve Drilling Nipple to main. Test welds. 
Bolt special Mueller gate valve—hand 
tight—to fitting and open valve. Attach 
small gate valve to drilling nipple used 
for equalizing and purging connection. 


STEP 2. ALIGN 

Attach alignment tool and completion plug 
to shaft of new H-17246 Completion Ma- 
chine. Bolt machine—hand tight—to valve. 
Align machine and valve with fitting and 
insert plug into fitting. Tighten bolts. Mark 
position of machine on valve. Remove com- 
pletion plug and machine. 


| NO-BLO | Method 





STEP 3. CUT 


Bolt adapter to new CH-6 Drilling Machine 
and attach cutter arbor, pilot drill and 
shell cutter to boring bar. Bolt machine to 
valve, set amount of cut needed and en- 
gage automatic feed. Mount air motor on 
machine and open throttle. (““CH-6"’ will 
automatically make cut and disengage 
feed—without supervision). Retract boring 
bar, close valve and remove machine. 


These new and greatly improved machines are typical 
of the constant attention to detail in research, design and 
engineering that becomes a part of all Mueller No-Blo 
fittings and equipment produced for the gas industry. 
Write for complete information today. 

















STOPPING MACHINE 





NEW! 
MUELLER CH-6 DRILLING MACHINE 


A fast, new, automatic drilling machine that 
greatly reduces the time needed to make the 
cut through the main. New design and new fea- 
tures make it simple and easy to operate and 
handle—even for inexperienced personnel. And 
automatic power cutting completely frees the 
operator from continually checking the machine 


during the cutting operation. 


STEP 4. STOP-OFF 


Attach stopper to shaft of H-17235 Stop- 
ping Machine and bolt machine to valve. 
Assemble by-pass and equalizing piping 
and place by-pass in operation. Open 
gate valve, lower stopper into fitting and 
expand. (If two fittings are used, a section 
of line may be completely isolated to per- 
mit tie-ins, relocations and repairs without 
interrupting service). Contract and raise 
stoppers, close valve and remove by-pass 
piping and machine. 


MUELLER ¢COo. 
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MUELLER H-17235 
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NEW! MUELLER H-17246 COMPLETION MACHINE 


This new machine has just been added to Mueller's Line Stopper Unit 
No. 2. It is specifically designed for inserting and extracting 3’ and 4” 
completion plugs—freeing the H-17235 Stopping Machines for stop-off 
work only. Balanced pressure design of the new ‘‘H-17246"' equalizes 
line pressure within the machine. Shaft and plug are easily advanced 













and retracted without bucking full effective force of line pressure. 











.. 


STEP 5. PLUG 
Fasten E-Z-Release inserting tool and com- 
pletion plug to shaft of new ‘‘H-17246"' 
and bolt machine to gate valve in same 
position as marked. Open valve and insert 
plug solidly into top of fitting. Test for 
tightness of plug. Release plug and remove 
machine and gate valve. Plug all drilling 
nipples with appropriate machine and re- 
move gate valves. 







Factories at: Decatur, Chattanooga, Los Angeles: 
in Canada: Mueller, Limited, Sarnia, Ontario 








STEP 6. CAP 


Position gasket on flange of fitting and bolt 
completion cap firmly in place. Tighten plugs 
and cap all drilling nipples. Test entire set- 
up with soapsuds. (Operation now complet- 
ed and ready for backfilling.) 




































@ Gene Keene has been named manager 
of the City Utilities Gas Department of 
Springfield, Missouri, succeeding William 
Gaylord who retired in March 1959, after 
more than 25 years of service. Keene has 
been Gaylord’s assistant the last five years. 


@ Charles Pennypacker Smith has been 
named vice president and manager of Al- 
berta and Southern Gas Company, Ltd., 
the Canadian firm organized by Pacific 
Gas and Electric Company to obtain 
natural gas supplies for transmission to 
the California market. Smith has also 


been elected to the A&S board of direc- 





MEN AT WORK 


IN THE GAS DISTRIBUTION INDUSTRY 


tors. His promotion resulted from the re- 
tirement of J. K. Horton, who will be- 
come president of Southern California 
Edison Company. Smith has been serving 
as manager of operations for A&S. 


@ John F. Roberts, Jr. has been named 
manager of the rate department for Pa- 
cific Gas and Electric Company succeed- 
ing Rudolph Jenny who is retiring after 
nearly 47 years with the company. 


® William J. Fountain has been em- 
ployed as an attorney in the New York 
office of Consolidated Natural Gas Com- 
pany. 
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This new Reynolds relief valve has a double action sealing 
effect which permits the use of a large relief valve orifice 
which still seals and relieves within close regulation. 

An Automatic quick opening flapper for excess pres- 
sure gas and yet has standard small vent opening for 


normal regulation. 


The all stainless steel construction flapper valve elimi- 
nates high shock-lock off common to other type regulators. 
Also available on NRT8010 series No. 1 


30 series. 





Model 10, No. 1 Model 20, and No. 1 Model 


Not Shown—A Complete Line of Outside Vent Protection 


Write for detailed information 


REYNOLDS GAS REGULATOR CO. 


ANDERSON, INDIANA 
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W. G. Hickle 


H. A. Titsch 


@ Recent personnel changes at Ohio Fuel 
Gas Company include promotion of 
John A. Croft, former distribution de- 
partment general engineer, to supervisory 
engineer and Columbus Group system 
sponsor for the Columbia Gas System 
Service Corporation in New York. Croft 
will move to New York and act as liaison 
man between O-F and the Service Cor- 
poration. Paul W. Rogers, vice president 
and chief engineer of O-F, has been 
elected a director of the company. Herbert 
A. Titsch, manager of the production de- 
partment, has been elected a vice presi- 
dent. William G. Hickle has been pro- 
moted to general engineer in the plant op- 
erations department and will work with 
district plant managers and district en- 
gineers to coordinate planning of distri- 
bution construction and maintenance 
projects. 


@ Brooklyn Union Gas Company has an- 
nounced the retirement of senior vice 
president Samuel Green after a 47-year 
career with the company. 


@ G. Stockton Strawbridge, president and 
general manager of Strawbridge & Cloth- 
ier, of Philadelphia, has been elected a di- 
rector of the Philadelphia Electric Com- 
pany to fill the vacancy caused by the 
death of Charles S. Redding. 


@ Peter Kiewit, president of Peter Kiewit 
Sons, Inc., has been elected a member of 
the board of directors of Northern Nat- 
ural Gas Company. 


@ Jack P. Harris, president of the Hutch- 
inson Publishing Company and editor 
and publisher of the Hutchinson News, 
has been elected a director of the Kansas 
Power and Light Company. 


@ David Packard, president of Hewlett- 
Packard Company of Palo Alto, Califor- 
nia, has been elected a member of the 
board of directors of Pacific Gas and 
Electric Company. 


@ Republic Natural Gas Company has 
elected two new members to its board of 
directors — James A. Lewis, president of 
James A. Lewis Engineering, Inc., and 
John W. Rutland, Jr., senior partner of 
the Dallas law firm, Thompson, Knight, 
Wright & Simmons. Jack R. Fraswer, 
manager of the company’s gas depart- 
ment, has been elected a vice president. 
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Personals 





@ Seven recent organizational changes at 
The Hartford Gas Company include ap- 
pointment of Howard R. Carlson, as di- 
rector of advertising and public relations, 
a newly created executive post. Carlson 
was formerly general sales manager and 
is succeeded by Richard B. Barger in that 
post. E. Ralph Kryzak, formerly manager 
of company’s Manchester division, suc- 
ceeds Barger as heating and air condi- 
tioning sales manager, and he will also be 
responsible for activities of new building 
division. George L. Davis, formerly sales 
representative, has been appointed man- 
ager of the Manchester division. A. Chan- 
dler Taylor, Jr., has been named assist- 
ant to the president. Herbert E. Johnson, 
formerly assistant to the president, has 
been appointed general superintendent, 
operating department. Robert B. Turner, 
purchasing agent, has been given direct 
supervision of company’s store division. 


@ William Golding 
has been appointed 
utility administration 
coordinator for 
Norge Division of 
Borg-Warner Corpo- 
ration, with responsi- 
' bilities including 
| Norge utility appli- 
ance advertising and 
marketing. 





q3 
William Golding 


@ A. C. Cherry, manager of gas operat- 
ing department of the Cincinnati Gas & 
Electric Company, has been promoted to 
assistant to the vice president in charge of 
the gas department. James A. Whelpley, 
formerly Cherry’s assistant, succeeds him 
in the post of manager of gas operations. 
J. P. Stephens has been named assistant 
to Whelpley, and will be in charge of gas 
supply and pressure control. He formerly 
was in charge of production and measure- 
ment. 


@ Arkansas Louisiana Gas Company has 
announced serveral recent gas distribu- 
tion system changes. Two new distribu- 
tion districts have been formed in south 
Arkansas, each headed by a newly ap- 
pointed plant operator. Rupert Halbert 
has been named plant operator for the 
Dumas district comprised of Grady, 
Gould, Star City, and Dumas which were 
formerly a part of the Pine Bluff and 
Monticello districts. Dalton V. Walker 
has been named plant operator for the 
new Sheridan district which includes 
Prattsville, Poyen, Sheridan and their ex- 
tensions. These towns formerly a part of 
the Pine Bluff and Malvern districts. 
Paul Buchanan has been named manager 
of the Stamps district in addition to his 
duties as manager of the Magnolia dis- 
trict. Stanley Wentworth, former man- 
ager at Stamps, has been transferred to 
El Dorado as superintendent of distribu- 
tion-operations replacing Jack D. Crank 
who has transferred to Shreveport as en- 
gineer in the operations engineering de- 
partment. 


@ Lloyd E. Cooper has been promoted to 
vice president and chief engineer of Cali- 
fornia-Pacific Utilities Company, San 
Francisco. He was formerly vice presi- 
dent with responsibilities over rate matters 
and gas operations; in his new position he 
will be responsible for engineering and 
planning as well as continuing supervision 
Over rates and commission matters for the 
company’s multiple utility service depart- 
ments. 











Nothing digs trench in the city 
like a Cleveland “Baby Digger’ 


PUTS TRENCH WITHIN If your jobs involve city and suburban 


20 INCHES trenching, a trim maneuverable Cleve- 

OF A PARALLEL WALL land 92 is the trencher for you. This “Baby 
i — al | Digger” has the practical features and 

= advantages that give you greater, more 
economical production in crowded areas 


AL 
i. = me ...more trench...in more places...at less cost. 
annie od = : 
—_ 


MORE THAN 30 USABLE 
COMBINATIONS OF 
CRAWLER AND 
DIGGING WHEEL SPEEDS 


7a, 


om 


Only 4’ 6” wide over its crawlers. 
Shiftable, reversible conveyor. 

Digs easily past trees, poles, fences, etc. 
Digs 10” to 20” wide’...down to full 5’ deep. 


Full crawler mounting...completely maneu- 
verable ... perfect balance and stability... 
easy on lawns, sidewalks, etc. 


@ Finest crawler on any trencher...long-lived 
...non-packing ... easy-rolling . . . friction- 
free ... sealed bearings ... 200-hour 
lubrication. 


®@ Easily portable... hustles from job to job at 
safe, legal-limit truck speeds. 





@ Used on thousands of miles of trenching for 
gas... water...sewer...telephone... 
electric power ... building footings .. . air- 
port, highway construction. 


fast e accurate e clean e dependable 
nothing digs trench like a Cleveland 


GIVES YOU THE 


RIGHT COMBINATION 


of POWER and SPEED 
FOR EVERY SOIL 
AND JOB CONDITION 





The CLEVELAND TRENCHER Co. 


20100 ST. CLAIR AVE. © CLEVELAND 17, OHIO 
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EM SELLS GAS... 


Helping the Gas Industry— 
and everyone in it— 
to grow and prosper! 


MR. SUPPLIER: 


It takes dollars and sense to run the GEM program of 
national advertising. GEM advertisements in consumer 
magazines—Saturday Evening Post, Better Homes and 
Gardens, New Homes Guide and Home Modernizing — 
sell GAS, GAS appliances and GAS equipment. They 
build business for every part of the GAS industry. 


Won’t you do your share to ensure a fabulous future for 
the GAS industry by helping to underwrite the GEM 


program? 


What’s in it for you? Consistent growth and prosperity as 


your customers expand and flourish. 


Join GEM today! Write GEM Committee, Room 2925, 


60 E. 42nd Street, New York 17, N. Y. 


12 





reprints and newspaper mats of 

National Consumer Advertisements, 

for use by Gas Utilities and LP-Gas 
Marketers, are available. GEM price tags, 
with room for appliance prices and 
terms, can be obtained at $10. per 1000. 





These 15 sponsors are underwriting the 
GEM 1959 program of national advertising: 


American Cast Iron Pipe Co. 
American Meter Co. 
Cleveland Trencher Co, 
Fisher Governor Co. 

E. F. Griffiths Co. 

Koppers Co. Inc. 

Mueller Co. 

Pipe Line Service Co. 
Rockwell Manufacturing Co. 
M. B. Skinner Co. 

Sprague Meter Co. 


Superior Meter Co. 
Subsidiary of Neptune Meter Co. 


The Tapecoat Co. 
U. S. Pipe and Foundry Co. 


Vulcan Rubber Products 
Division of Reeves Brothers, Inc, 
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W. B. Cameron 


M. Anuskiewicz 


@ Michael Anuskiewicz, formerly engi- 
neer of development and planning depart- 
ment, has been elected assistant chief engi- 
neer of Brooklyn Union Gas Company. 
William B. Cameron, previously assistant 
to the chief engineer, has been appointed 
engineer of development and planning. 


@ Two recent executive re-assignments at 
Public Service Company of Colorado are: 
Paul A. Yetter has been reassigned from 
vice president of division operations to 
vice president in charge of the advertis- 
ing, employee and public information de- 
partments. Ralph Sargent, Jr., former as- 
sistant to the president, has been named 
manager of division operations succeed- 
ing Yetter. 


@ Colorado Interstate Gas Company has 
elected two new vice presidents and a 
treasurer. Peter J. King, Jr. has been 
elected vice president for corporate and 
financial matters, and Thomas L. Pelican 
has been named vice president for engi- 
neering. John J. Yeonopolus has been 
named treasurer to replace William B. 
Kice who retired at the end of 1958. 


@ Mrs. Marjorie Lillenberg has been ap- 
pointed home service manager of The 
Peoples Natural Gas Company of Pitts- 
burgh. She was formerly home service di- 


@ Elo Blomquist has been appointed 
manager of plastics division sales for Wal- 
worth Company succeeding Sidney A. 
Lewis who was recently promoted to 
manager of technical sales services. Blom- 
quist will be responsible for promotional 
and sales activities regarding Walworth’s 
PVC line of valves and fittings. 


@ D. E. O'Connor and T. J. Merritt 
have joined the Houston, Texas, engineer- 
ing department of Commonwealth Serv- 
ices Inc. O’Connor will act as chief engi- 
neer of the Houston office, and Merritt 
will be responsible for industrial engi- 
neering in Houston. 


@ Archie C. Anderson has been named 
technical director of A. O. Smith Corpor- 
ation’s new Reinforced Plastics Division. 
Dwight H. Davis has been appointed as 
controller and administrative assistant of 


Personals 


the division. Prior to his appointment, 
Anderson headed A. O. Smith’s Rein- 
forced Plastics Development Laboratory. 


@ Buel M. Wallis has been elected a vice 
president and officer of Schield Bantam 
Company with the new title of vice pres- 
ident-director of marketing. As head of 
the marketing division, he will be respon- 
sible for sales development, order bureau, 
service, parts, traffic, domestic and export 
sales departments. 





@ J. I. Case Company has announced 
two recent appointments: Robert J. 
Nixon, former president of Motor Prod- 
ucts Corporation of Detroit, has been 
appointed to a management staff position 
at Racine headquarters; Lawrence H. 
Hodges, former chief product engineer, 
has been appointed manager of the Rock- 
ford, Illinois, Works. 











MY lt Pieliol... 


is your best package of 


PROFIT 


The NEW Dearborn Sealed-Vent 


This amazing new Dear- 
born Sealed Vent thrue WALL HEATER 


the-wall gas area heater introduces a new dimension in 


rector of Oklahoma Natural Gas Com- 
pany. 


@ Stone & Webster Engineering Corpora- 
tion has announced the promotion of sev- 
eral top executives. Fred W. Argue, en- 
gineering manager and a vice president, | 
has been elected executive vice president. 
Alfred L. Hartridge, treasurer and a vice 
president, has been elected financial vice 
president and will make his headquarters 
in the New York office where, in addi- 
tion to other responsibilities, he will co- 
ordinate financial activities of the cor- 
poration’s various domestic and foreign 
subsidiaries. Richard N. Benjamin, pres- | 
ident of Stone & Webster, Inc., has been | 
elected a director of Stone & Webster En- | 
| 
| 


beauty and safety! Extremely simple installation. 
Expertly and tastefully designed by the makers of the 
outstanding Dearborn Regency, it will please the 
eye—provide safety and comfort for any customer. It 






is an outstanding example of Dearborn design and 
engineering bringing you even more quality-in-action. 





HRU THE Hac 
uu 


gineering and F. E. Conger has been ap- 
pointed assistant secretary. 


@ Rex B. Grey has been appointed man- 
ager, control division of Southwestern 
Industrial Electronics Company, a Divi- 


sion of Dresser Industries, From the superb new Sealed-Vent, the beautiful 


comes to SIE from the Texas Apparatus 
Company which he founded in 1954. In 
his new appointment, he will be respon- 


Inc. Grey | 


Regency, and the smart new Crest series to the 
smallest new star, the “Clip-on” wall heater, Dear- 
born is the standard of quality among gas area 
heaters. With improvements and new products being 


introduced as part of Dearborn’s Quality-In-Action 
1959 program, every Dearborn dealer is assured of 
greater profit. More than ever, in 1959, you’ll be 
glad you’re selling Dearborn! 


sible for sales, service, and market areas 


of the control division and will select | hs 
and administer production of new systems | STOVE COMPANY, DALLAS, TEXAS 


and i 1 S. a ‘ 
wateinmenian Regional offices: Dallas, Chicago, Los Angeles, San Francisco, and Atlanta 





F. J. Schafer 
Frederick J. Schafer, 87, former 

vice president in charge of manufac- | 
ture and distribution of Southern Cali- | 
fornia Gas Company died January 26. 
He had served as president of the Pa- | 
cific Coast Gas Association prior to his 
retirement from Southern California in | 
1937. | 


=v 





HOBO SATELLITE 
PORTABLE COOLER 


UNVENTED 
HEATER 


VENTED 
HEATER HEATE 


SEALED-VENT 
HEATER 
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BETWEEN TWO POINTS! 


. is through the St. Lovis Gateway at SPI. 


Existing railroad tariffs permit shipment of your pipe from 
the mills to your destination in most states west of the 
Mississippi River and some states east of the Mississippi 
River on “Through Rates” with stopover at our plant in St. 
ole t wa cel amaelohilale me lalo Mace] o) olialep 


Here is the one plant designed and built to execute Standard 
Procedures that assure you the finest quality coating and 
wrapping. Here is the one plant with machines, methods 
and management always present to see that Standard Pro- 
cedures are constantly followed. 


Regardless of your pipe’s destination in our territory, the 
smartest route is through the St. Louis Gateway at SPI. 


Write for our new catalog. 


Contact Our Nearest Representatives 


C. J. ARNBRECHT, Jr., 5315 Sandra Way, Arvada, Colo. 


R. W. KINKER, 712 Main St., Grinnell, la. 
A. P. BAKER, Jr., Box 2429, Midland, Tex. 


ROGER HORNBOSTEL, 759 Houston St., Memphis Tenn. 


BASIL SHARP, 5763 E. 26th Place, Tulsa, Okla. 


standard 
pipeprotection 
src. 


3000 SOUTH BRENTWOOD BLVD. e 


Personals 


- 
E. R. Carey J. P. Lord 


@ E. R. Carey, manager of general mar- 
kets sales, has been promoted to assistant 
sales manager, regular products, of Dres- 
ser Manufacturing Division, Dresser 
Industries, Inc. John P. Lord, formerly 
business manager for welding fittings has 
been promoted to manager of general 
markets sales succeeding Carey. 


@ Hays Manufacturing Company has 
appointed Paul E. Cook as junior sales- 
man in the Michigan territory, and Fred- 
erick S. Willson as sales representative of 
the general products division in the IIli- 
nois-Indiana-Kentucky territory. 


@ R. J. Ulvestad has been named top dis- 
trict sales manager of the Permaglas divi- 
sion of A. O. Smith Corporation. The 
division is a leading producer of commer- 
cial and domestic glass-lined water 
heaters. 


@ Fisher Governor Company’s sales rep- 
resentative, The R. S. Stover Company of 
Marshalltown, Iowa, has opened a district 
officer in Omaha, Nebraska, headed by 
Virgil Jansen. 


@ John E. Daugherty, former export 
sales engineer in the international depart- 
ment of Robertshaw-Fulton Controls 
Company, has been named sales manager, 
international department. 


@ Ralph A. Purcelli, executive assistant 
to the general manager of Rockwell Man- 
ufacturing Company’s Barberton, Ohio, 
plant, has been named general manager 
= the company’s Porterville, California, 
plant. 


@ E. W. Murray has been named district 
sales manager for Robertshaw Thermo- 
stat Division, Robertshaw-Fulton Controls 
Company, with headquarters in St. Louis. 


@ William B. Poor has been elected sen- 
ior vice president of Ford, Bacon & Davis, 
Inc. Previously he has been vice president 
and manager of the construction depart- 
ment of the company. 


@ Dearborn Chemical Company, manu- 
facturers of protective coatings, has 
elected two new directors, Paul L. Fen- 
tress and Joseph E. Rich, to bring total 
board membership to nine. Fentress is 
vice president and director of Baker Fen- 
tress Investment Company and Baker 
Fentress Company, and Rich is president 
and director of Morton Chemical Com- 
pany. 


@ Richard A. Formato has been ap- 
pointed sales manager of the southeastern 
division of Carlon Products Corporation. 
Previously, he was a Carlon sales repre- 
sentative in Virginia, Maryland, and the 
District of Columbia. Robert D. Pettit, 
Jr. succeeds him in this territory. 
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REPAIR BROKEN MAINS 
IN 15 MINUTES! 


One-man job... any pressure... terrific economy! Not only 
splices main, but sealed gasket absorbs future traffic 
jar or frost heaving! Refer to page 8 of our new Catalog GW. 
M. B. Skinner Co., South Bend 21, Indiana. 








arre. 


SIZES 2” TO 24” INCL. 





‘CKINNER-CEA | SPLIT COUPLING CLAMP. 
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Here’s a collection of 21 ideas suggested by men throughout the gas 
distribution industry ...ideas that you can adapt to your operations 


Tubing Plow Speeds Gas Light Installation 


Laying copper tubing fuel line 
when installing gas lights can be made 
much easier with the tubing plow 
developed at Nashville Gas Company. 
The device, reports Elmer Henson, gas 
engineer, greatly reduces the time re- 
quired to lay the fuel line, speeds in- 
stallation of gas lights, and contributes 
to a substantial saving in installation 
costs. The plow, shown in the accom- 
panying photos, is made of 14-in. steel 
plate with 1/16-in. gussetts on each 
side, and is fabricated so that %-in. 
copper tubing will pass through the 
blade. A bracket holds the roll of tub- 
ing. A winch truck is used to pull the 
plow through the ground. In sandier 
soils, the plow can be pulled with a 
garden tractor. 





IDEAS AT WORK IDEAS AT WORK IDEAS AT WORK IDEAS AT WORK IDEAS AT WORK IDEAS AT WORK IDEAS AT WORK 


2-/” Hex.Unfin. Nuts I"x 8" Untin. Sg. Hd. Bolt 
Welded Together 4 to Pl, /-8NC-2 











Pipe “Jack’’ Rounds Out Out-of-Round Pipe 


Laying a 30-in. main, a construction crew for Boston 
Gas Company was having difficulty in making pipe ends 
meet. R. S. “Bob” Lynch, crane truck operator, was witness 
to their problem and decided something could be done 
about it. The alignment problem was due to out-of-round 
pipe ends and use of common jacks to correct the condi- 
tion was only moderately successful and quite time consum- 
ing. Lynch conceived the idea of a series of eight little H 
“jacks” consisting of bolts mounted on a simple washer-type 
ring. The device was readily fabricated in the utility’s weld- 
ing shop and soon became a valuable addition to its con- 
struction equipment. The steel ring fits loosely inside the 
pipe and its eight evenly space “jack” bolts provide sufficient 
thrust to true up the ends of the pipe and permit ready 
alignment for welding or installation of mechanical cou- 
plings. 


3/8" Stee! 
Plaie 
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Use That Wasted Space in Panel Trucks! 


Space over the rear wheels of service trucks, once con- 
sidered “wasted space,” can be utilized to provide low cost, 
compartmentalized storage for such items as tools, spare 
parts, supplies, and equipment. Key to the method is to use 
sectional steel shelving that is held firmly in place by anchor- 
ing clips that secure racks to the truck wall and floor. For 
storing larger and heavier items a front angle across the 
floor-level opening can hold these pieces in place. One line 
of commercially available shelving offers drawer units for 
small tool or parts storage. 








IDEAS AT WORK IDEAS AT WORK IDEAS AT WORK IDEAS AT WORK IDEAS AT WORK IDEAS AT WORK IDEAS AT WORK 





Small Melting Pots for Small Repair Jobs 


Service crews and street crews often have small repair 
jobs to make on coated mains, involving repair of the coat- 
ing. To expedite such repair jobs and to keep from having 
to haul heavy or cumbersome heating equipment for heating 
a small amount of enamel, one company is now using a small 
but highly useful miniature melting pot. Unit consists of a 
butane gas burner in which a small pail can be placed. Fuel 
is supplied through a flexible line from a small pressure 
vessel. Equipment easily fits into compartment of service 
or crew truck. 
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Portable Pipe Rack Proves Practical 


Whenever the need arises to store pipe at a temporary 
location, the portable pipe rack shown in the accompanying 
drawing and photographs can be used to good advantage. 
The design shown here was developed by Texas Eastern 
Transmission Corporation, for use with larger size pipe. 
The basic idea, however, can be adapted for fabrication of 
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the component parts to accommodate any size of pipe by 
merely making the required changes in dimensions. Fabri- 
cation is simple, and can be done in company shops. While 
the design is particularly adaptable to temporary pipe stor- 
age uses, the racks can also be installed permanently. 
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Pipe Cradle for Standard Bundles To speed pipe handling in the yard — particularly with 
standard pipe bundles — the pipe cradle shown in the ac- 
companying photos can easily be constructed from structural 
aluminum. It is particularly useful with a mobile crane when 

a fork lift truck is not available. 
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Plastic Bag for Extending Meter Manifold A plastic bag — made of transparent vinyl of 0.010-in. 

ae thickness — can be efficiently used to extend the manifold 
on an existing multiple meter set assembly without interrupt- 
ing service to other customers. This is accomplished by tap- 
ing the bag over the end of the manifold and, working 
through the bag, remove the cap on the header and replace 
it with a stopcock. The bag is 10-in. wide by 18-in. long and 
can be used to install a stopcock as large as 2-in. Pressure 
limitation on the bag is 12-in. w.c., and each bag should be 
used only once. Heavier gage plastic material for higher 
pressures conceivably could be used, but should be 
thoroughly tested before put into practice. 
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PLASTIC BAG STOPCOCK 
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Portable Drill for Bar Test Holes in Sidewalks 


This portable electric drilling unit is used on leakage 
surveys of services in business districts for making perma- 
nent bar holes in concrete sidewalks, driveways, etc. Unit 
drills a /%2-in. hole through the concrete. After leakage tests 
are made, a removable rubber plug is driven into the hole, 
preserving it for future use. Unit consists of a /2-in. heavy 
duty electric drill, a diamond tip core drill, and a pressurized 
water tank, mounted on a two-wheel hand truck. Power is 
supplied by a portable 120-volt generator driven by a small 
gasoline air-cooled engine. 





IDEAS AT WORK IDEAS AT WORK IDEAS AT WORK IDEAS AT WORK IDEAS AT WORK IDEAS AT WORK IDEAS AT WORK 


18 AMERICAN GAS JOURNAL, April, 1959 








-e2rrer 


ee ee ee 


see eee eree 


a a a a ee sa0one 6.6.68 


e2ee2es28 





CPSC C LC eB 2 eC SES ee Cersee 


ee2esese8 





IDEAS AT WORK IDEAS AT WORK IDEAS AT WORK IDEAS AT WORK IDEAS AT WORK IDEAS AT WORK IDEAS AT WORK 


Power Drill Simplifies Bar Testing 


A power-driven drill, built during spare time from 
salvaged materials, is helping Kansas Power and Light Com- 
pany’s Great Bend Division to achieve considerable savings 
in manhours on bar testing of gas lines. The electric drill 
method, developed by KPL gas servicemen C. J. Nichols and 
O. P. Callaway, replaces a post driver rod method. The drill 
will make a hole in nearly any surface in about 8 seconds. 
After the hole is drilled, the bar tester may be easily inserted. 
As many as 100 holes per hour can be drilled. The drill bit 
is welded to an extension, making a total length of 18-in. 
The Carbolay tip drills through blacktop, hard sanded sur- 
faces, or any tightly packed earth, cleaning the hole as it 
drills. As shown in the photo, power for the drill is supplied 
from a small 15-amp. generator, connected to a %2-hp 
gasoline engine, mounted on an old lawn mower base with 
three wheels. 
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Lever-Grip Line-Up Clamp for Small Pipe 


Usetul tool when welding together lengths of small pipe 
and when making tie-in welds in this lever-grip line-up 
clamp. As shown in photo, clamp is in place, holding pipe 
in alignment. Action is such that it is unnecessary to hold the 
clamp once it is attached to the pipe ends. It can be quickly 
installed, removed, and adjusted to accommodate pipe sizes 
% through 2-in. 
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Slip-On Covers Protect Pipe Ends 


Pipe that has been cleaned in preparation for coating and 
installation sometimes must be stored overnight or over a 
weekend — and this presents a problem in how to keep it in 
good condition. Gas distribution company construction men 
have taken a cue from the oilwell drilling industry and 
adapted a slip-on pipe end cap to provide such protection. 
The slip-on ends, commercially available, are molded from 
synthetic material that has elasticity to provide a tight seal 
and ample length to give good protection. 
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Bucket Hook Increases Front End Loader Versatility 


Front-end-loader equipped tractors, widely used in gas 
distribution construction and maintenance, can be made 
even more versatile with this handy hook assembly, which 
can be attached to the loader bucket. By means of the hook, 
the loader can be used for lifting and positioning manhole 
castings and pipe, and for removing lagging. While the hook 
itself is not recommended for use in transporting any laying 
pipe — which would result in damage to the pipe coating 
it can be used with pipe slings. Utilization of this simple 
device, suggested by Glenn Lundt of Pacific Gas and Elec- 
tric, San Francisco, permits operation of mechanized equip- 
ment, when it might otherwise be idle to perform tasks 
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ordinarily handled by other machines or by hand. 
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Dry Ice, Inner Tube Solve Difficult Problem 


Often during the installation of a gas main it is necessary 
to cross water service lines and in some cases these water 
service lines have to be cut. If the section of water service 
line to be crossed lies between the main and a shut-off (curb 
box or meter, etc.) the problem of cutting off the water flow 
can be messy. One solution to this problem is to use the dry 
ice-alcohol method, freezing the water in the line on both 
sides of the cut. If the section to be cut out must be left open 
for a period of time, the open ends can be plugged. 

The dry ice method is quite simple — all that is needed 
for each side is a piece of old inner tube about 8 to 10-in. 
long, two wide paper clamps, a supply of dry ice, and a 
supply of rubbing alcohol (you can use anti-freeze or gaso- 
line, too). The inner tube is centered under the pipe and 
brought up and fastened with the clamps. The tube should 
be allowed to bulge a bit in the middle to form a pocket 
around the pipe. For freezing a %4-in. pipe, a piece of dry 
ice the size of a tennis ball (about 1-lb) is sufficient. Put it in 
a cloth, pulverize with a hammer, and dump contents into 
the rubber pocket. Add about % pint of alcohol and stir the 
mixture to make a wet mush. This mush is very cold and 
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makes such good contact with the pipe that the water inside 
is quickly frozen. 

Water in the pipe will generally freeze in two to five 
minutes. (Be sure to use alcohol or similar liquid — other- 
wise it will take as long as 30 minutes to freeze the water in 
the pipe.) 

Generally, it is best to wait 10 to 15 minutes before cut- 
ting the pipe, to insure that the water is frozen solidly. Points 
at which the water is frozen should be 12 to 18-in. back 
from the ends at which the pipe section to be removed is to 
be cut. 

The method described above will work on pipe sizes up to 
about 2-in. if flow is not too great. For larger pipe sizes, a 
similar method can be employed using a larger “pocket” 
made from an oil can or similarly large container and using 
larger amounts of dry ice and alcohol or gasoline, as shown 
in one of the accompanying sketches. Caulk the ends where 
pipe rests in the cutout sections. 

When the pipe section is to be restored, the service line 
ends can be frozen again, pipe plugs removed, a new pipe 
section welded or clamped into place, and a torch or warm 
water can be utilized to thaw the pipe. 


FILL WITH 
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Inexpensive Air Powered Siphon 


3/4" x 1/2" FACE BUSHING 
V2" x 31/2" NIPPLE 
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About $2 worth of standard pipe and fittings is all that’s 
needed to construct this air operated siphon for pumping 
small amounts of water from valve, boxes, or regulator and 
filter vaults, seepage water from bell holes, or other small 
volumes of water. Can be constructed easily and inexpen- 
sively in any gas utility shop. When attached to an air com- 
pressor, the standard 115 psi pressure is more than enough 
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to make quick work of removing water. This device, devel- 
oped by Roger Gamble of Northwest Natural Gas Com- 
pany’s Distribution Department, is not intended to replace 
an engine-driven pump for removal of large volumes of 
water, but it is much faster than a drip pump for small 
amounts. 
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Holder Adds Safety to Jackhammer Operation 


Here’s a handy, easily fabricated device that adds safety 
to the job of starting jackhammer drill bits. The holder is 
held in place by the operator’s feet until the drill has started 
and at the same time keeps the operator’s feet in the clear 
in case the drill steel should break. Device is easily fabri- 
cated; can be welded from 4 -in. rods and a short length of 
2-in. steel pipe. 
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Extension Arm for Pipe Unloading 


Constructed of 4-in. channel iron and designed to be 
bolted to a Payloader bucket, this handy device saves the 
expense of having another piece of heavy equipment avail- 
able for unloading pipe from gondola cars or trucks. The 
extension arm can be bolted to the bucket or removed in 
about five minutes. 
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Various Size Pipe Stacked on One Storage Rack aa 


Here’s a new idea in storage racks for pipe, tubing, and miscellaneous SINGLE © 
fittings that allows the user to combine sectional components into a storage 
rack meeting his requirements. The sectional parts, available commercially, 
include double arm brackets, single arm brackets, stock trays, bases, base 
brackets, and post spacers that fit easily onto 2, 212, or extra-heavy 214-in. BASE 
pipe lengths (available around most distribution company shops and yards). 

This do-it-yourself equipment allows the user to assemble racks in a variety of 
forms to accommodate pipe of all diameters and lengths. 
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Pre-Cast Pits for Meters, Regulators 


Pre-cast concrete pits or vaults that can be placed in the sidewalk, parkway, or 
similar areas provide easily accessible yet almost unnoticeable installations for 
large meters or regulator installations. The pits are easier and quicker to install and 
are generally more economical than other methods, in addition to being “better 
looking” than above ground installations. One pit of this type, commercially 
available, measures 4 ft wide by 7 ft long and in depths of varying dimensions. 
Lightweight, non-skid steel cover sets flush with sidewalk, eliminating danger of 
tripping. When used with large meters, the meter can be read by merely lifting a 
small lid in center of the cover. With cover off, a service man can easily get into 
the pit to.work on the meter or regulator. Pit is easily set in place in a half day, 
and can be easily cleaned. 
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Cable Diverter Speeds Pipe Pulling 


Whenever pipe must be pulled through a bore or casing, this cable diverter can 
be used to speed the operation. It provides a method of transferring the cable from 
the bottom of a bell hole to the drum of a power winch mounted on the front of 
the truck. Trench jacks are used for securing the cable diverter in a bell hole. Made 
of aluminum, the unit weighs 165 Ib. Of this weight, 43 Ib is found in the demount- 
able swivel head, which can be conveniently removed while the diverter is being 
moved into the bell hole, off the truck, etc. The swivel head makes it possible to 
locate the power winch at any convenient point around the bell hole. 
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One-Man Auger for Anode Installation 


Hand digging holes for installation 
of anodes is a time-consuming and 
tedious operation. Engine-driven earth 
augers are available that can do the job 
quickly and easily but they usually re- 
quire two men for their operation. 
Corrosion technician Paul Coor of 
Southern Union Gas Company in 
Carlsbad, New Mexico, came up with 
a device of his own design that can be 
operated by one man and is simple to 
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Rack for Small Pipe 
Can Be 
Locked for Security 


A rack for outside storage of steel, 
copper, or plastic pipe that can be 
locked for security has proven very 
satisfactory in use at Peoples Gas Light 
and Coke Company, Chicago, reports 
H. E. Wade, general storekeeper. The 
rack, intended mainly for use with pipe 
in sizes ¥%-in. to 6-in., is constructed 
with cross bars and dividers of %4-in. 
by 2-in. or ¥%-in. by 2-in. angle iron 
with 2-in. by 6-in. channel iron at 
corners and is of welded construction. 
Plate steel is used at the back, front, 
and rear of both sides to prevent un- 
authorized removal of pipe. Either or 
both ends can be fitted with hinged 
doors and clasps to facilitate pipe load- 
ing and unloading. 
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build. Coor adapted some of the prin- 
ciples of the rotary drilling rig to a 
small earth auger. With a little work 
done by a local machine shop, he 
mounted the auger on the end gate of 
a pickup. Main parts of the assembly 
are the auger and a winch and crane, 
which are mounted on a small stand 
attached to the pickup end gate with 
four bolts. The equipment can be in- 
stalled or removed from the truck in 


five minutes. 
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Electricity directly from heat energy 


Thermoelectric Devices: 
Tomorrow's Competition? 


Dean Hale, 
Editor 


DIRECT HEAT-TO-ELECTRIC 
ENERGY CONVERSION now being 
studied by researchers in many quar- 
ters will have tremendous impact on 
the gas industry when and if it is de- 
veloped enough to become commer- 
cially useful. 


As pointed out in the AMERICAN 
Gas JOURNAL’s special report on The 
Century Ahead in the January 1959 
issue, radical changes in energy con- 
version methods offer a big challenge 
to the gas industry. The basic industry 
that today takes the proverbial “bull 
by the horns” stands a good chance of 
becoming the leader in a new industry 
with a new concept for providing the 
nation’s energy requirements. 

With hard-headed realism, it must 
be realized that use of electrical power 
will continue to grow at an even faster 
pace than other forms of energy. As 
our fossil fuel reserves decline in com- 
ing years, new ways of supplying en- 
ergy must be found. 

Today, most electric power is sup- 
plied through indirect energy conver- 
sion — by using fossil fuels (gas, oil, 
coal) to provide heat energy, which is 
converted to mechanical energy in a 
turbine. This energy is then converted 


from mechanical energy to electrical 
energy by using generators. Indirect 
conversion, theoretically, is not an effi- 
cient method of producing power — 
today’s modern steam-electric genera- 
tor plants operate at efficiencies of 30 
to 40 percent — yet, it remains the only 
practical method for large scale power 
generation. 


Direct Conversion Methods 

Basically, there are three methods for 
converting certain energy directly from 
one form to electrical energy. These 
are: 

1. Electrochemical. Common ex- 
amples of this method are the battery, 
a primary method, and the fuel cell, 
another primary method. The battery 
has the disadvantage of “using itself 
up.” The fuel cell is still in the develop- 
mental stage but holds great promise 
(see article on Fuel Cell: Friend or 
Foe? in February 1959 AGJ). 

2. Thermoelectric. Common exam- 
ple of this method are thermocouples 
(as used in control and sensing devices) 
which consist of two dissimilar metals 
joined together that produce an electric 
current when one of their junctions is 
heated. Similar to these devices are 
the thermogalvanic cells. 
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a New high vacuum thermionic converter, made of metal and ceramic, is 
the size of a oy Device invented by James E. Beggs works at a much lower 
I 


temperature 


500 F) than the gas-filled converter. 


Dr. Voiney C. Wilson inspects one of his experimental thermionic converters that 
converts heat directly into electrical energy with “encouraging efficiency.” » 
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GAS” “AIR OR OXYGEN 


Thermo-Electron Engine offers the most 
promise of the current developments for the 
direct conversion of heat to electricity. 


3. Photoelectric. Common examples 
of this method are the photoelectric 
cell (electric eye) and the solar battery. 

Of the three, the most promising to- 
day are the fuel cell and the thermo- 
electric generator. 


Thermocouples and 
Thermogalvanic Cells 

The thermocouple has been used for 
many years in measuring temperature 
differences. However, one of the great 
difficulties in improving thermocouples 
so they can be used commercially is 
to find materials that are good electrical 
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conductors but poor conveyors of heat. 
These properties, along with the “ther- 
moelectric power” determine a figure 
of merit for thermocouple materials. 
Another problem arises because of 
changes occurring in metals when they 
are used at high temperatures — cer- 
tain combinations may appear promis- 
ing but when subjected to high operat- 
ing temperatures, diffusion, phase 
changes, and other effects, their prop- 
erties completely alter. 

A thermogalvanic cell consists of 
two similar electrodes maintained at 
different temperatures and separated 
by an electrolyte. 


This system is based on a difference 
in thermoelectric power of the elec- 
trodes, which produces a voltage across 
the electrolyte. A transfer of charge is 
produced by a transfer of atoms 
through the electrolyte from one elec- 
trode to the other. As an atom enters 
the electrolyte it gives up an electron 
and as it arrives at the opposite elec- 
trode it accepts an electron. This charge 
transfer can be used in an external 
circuit to perforra work. 


The thermogalvanic cell appeared to 
be promising in the 1880’s and much 
research was done on it then. Efficien- 
cies proved to be much too low for 
power production, however, and its use 
has been restricted to theoretical studies 
and measuring systems. 


In the early 1930's, experimenters 
in Russia and the United States tried 
to extract electricity from mercury 
vapor plasma, but again the efficiencies 
proved to be very small. 

Results of some promising current 
experiments are given in the following 
discussions, 


Thermo-Electron Engine 

Invented by Professors George N. 
Hatsopoulos and Joseph Kaye of Mas- 
sachusetts Institute of Technology, the 
thermo-electron engine utilizes two 
plates separated by a vacuum. It re- 
quires plate materials that yield many 
electrons when heat is applied and a 
very small separation between plates. 
One of the plates is kept at a much 
lower temperature than the other. 

The gas-heated thermo-electron en- 
gine is described as economical and 
safe in operation, and is simple to con- 
struct and maintain. A box of one cubic 
foot volume, containing several small 
thermo-electron engines, is estimated 
as being able to supply enough electri- 
cal power for the average home of 
today. It can use natural gas, manufac- 
tured gas, or bottled gas. 


Experimental models of the device 
have yielded efficiencies up to 13 per- 
cent. Efficiencies up to 30 percent 
yielding 20 watts per sq in. or 3 kilo- 





power. Model at right is in operation, produces enough power to run small motor driving 


miniature propeller. At left is device without its shielding cover. 


watts per sq ft may eventually be ob- 
tained. Further development work on 
the device is being undertaken by the 
Thermo Electron Engineering Corpo- 
ration of Cambridge, Massachusetts. 


The Thermionic Converter 

Developed at the General Electric 
Research Laboratory by Dr. Volney C. 
Wilson, the thermionic converter was 
first publicly revealed in late 1957. Dr. 
Wilson’s invention combined several 
known scientific principles in a unique 
manner. The tube-like device uses two 
electrodes — an anode and a cathode 
— that are maintained at high — but 
different — temperatures. The thermi- 
onic converter differs from an ordinary 
thermocouple in that the metals used 
are separated by a cesium vapor gas at 
a very low pressure. This has the ad- 
vantage of electrical flow between the 
electrodes, but with less flow of heat 
than through a metal. Thus, the elec- 
trodes can be at different temperatures, 
greatly increasing the efficiency. Dr. 
Wilson’s invention was described as 
purely experimental. 


In Wilson’s foot-long glass tube de- 
vice, the cesium vapor partially ionizes, 
neutralizing the space-charge effect 
that might otherwise block the flow of 
electrons from cathode to anode. 


Equally important, the cesium coats 
the electrodes, thus affecting their work 
functions (the amount of energy that 
must be used in order to free an elec- 
tron from the electrode and release it 
into the surrounding space). The dif- 
ference between the work functions of 
the cathode and the anode is the key to 
successful operation of the thermionic 
converter. This difference provides the 
voltage that drives the electrons 
through the circuit. 
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Internal resistance of the converter 
is reduced in several ways. One is by 
using a partly ionized gas. The other is 
to place the electrodes close together, 
the method used by Dr. Wilson. 

Just over one-half year later, the GE 
Research Laboratory announced de- 
velopment of a working model of a 
thermionic converter using a new prin- 
ciple. 

This new device, invented by James 
E. Beggs, is a combination of metal and 
ceramic disks surrounding a high va- 
cuum — about the size of a quarter — 
that produces an electrical current when 
heated. It works at a much lower tem- 
perature (1500 F) than the gas-filled 
converter (3000 F), which makes ma- 
terial requirements easier to meet. Con- 
verters of the type developed by Beggs 
are estimated to be able to operate in 
the | to 10-watt range. No details have 
been released on the materials used in 
the Begg’s device. 


Radioisotope-Fueled 
Thermoelectric Generator 

Most unusual of the many thermo- 
electric devices to appear to date is 
the radioisotope-fueled generator de- 
veloped by Minnesota Mining and 
Manufacturing Company in associa- 
tion with the Martin Company. 


The device, called a “pocket” nu- 
clear electric generator, weighs five 
pounds, and was developed for use as 
a power source for radio equipment 
and instruments in U. S. satellites and 
space-probing devices. 

In the center of a 4%-in. cylinder, 
space is allowed for the heat source. 
Around the inner cylinder are 20 pairs 
of lead telluride rods in V-shapes, with 

(Continued on page 54) 
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Part 4— Continuous Thermal Cracking 


Henry R. Linden, Research Director, and Martin A. Elliott, Director, Institute of Gas Technology, Chicago, Illinois 


Fluid-bed Cracking 


Oil gas has been produced in a fluid-bed cracking unit 
(3 gal per hour pilot plant) similar to the fluid catalytic 
cracking equipment used in the oil industry. 

As shown in the flow diagram, Fig. 6, oil is contacted with 
hot, finely divided solid particles (heat transfer medium) in 
a bed maintained in the fluidized state by an upward flow 
of steam and oil vapors. Thermal cracking on the surface 
of the hot solids yields the normal distribution of gaseous 
and nongaseous products, wtih coke being deposited on 
the solids. 

Vapor-phase cracking products are withdrawn from the 
generator vessel overhead and passed through condensa- 
tion and separation equipment. Coke-covered solids are 
continuously transferred from the reaction zone to a regen- 
erator vessel located adjacent to the generator, where 
deposited coke and supplemental fuel are burned to reheat 
the solids for feed oil vaporization and cracking. 

To complete the cycle, regenerated solids are returned to 
the generator to be contacted with fresh oil feed. Solids con- 
veyance between the two vessels is accomplished pneumatic- 
ally or by gravity, or by a combination of these methods. 

Heat transfer medium used in the process was 30-mesh 
silica gel, at circulation rates generally ranging from 5 to 20 
Ib per Ib of feed oil. Other materials that resist attrition, such 
as granular refractories, silica-alumina, and high-tempera- 
ture coke breeze, are satisfactory, since — unlike fluid proc- 
esses used in refinery operations — the heat transfer solids 
are not depended upon for any catalytic effect at the elevated 
temperatures necessary for oil gasification. 

Distillate and premium residual feedstocks can be utilized 
in the fluid-bed gasification process. The use of low-grade 
residual oils would require further development of the oil 
feed system to prevent agglomeration of heat transfer solids 
from excessive pitch and coke formation at the point of oil 
introduction. 

Fluid-bed gasification has the advantages of continuous 
coke removal, and continuous production of high-Btu gas 
with no flue gas dilution. High severities of cracking can be 
achieved at relatively low temperature levels, since heat 
transfer is more rapid in a bed of hot fluidized solids than 
on cyclically heated stationary refractories. This permits the 
production of low specific gravity oil gases of greater sub- 
stitutability for natural gas. The absence of cyclic tempera- 
ture variations and large temperature gradients improves 
process control, and eliminates partial overcracking and 
undercracking typical of cyclic operation. 

Results from gasification runs on diesel oil, reduced crude, 
and No. 5 fuel oil are equivalent to those presented in Table 
8. Estimates of equipment costs indicate that only very large 
fluid bed units would offer any savings over conventional 
cyclic equipment. 


Thermofor Pyrolytic Cracking 

High-temperature thermal cracking of residual oils in a 
moving bed of %4 to %4-in. diameter coke pebbles has been 
investigated by the Surface Combustion Corporation in a 
pilot plant (Fig. 7) of about one bbl per hour capacity. 
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In this process, originally developed by the Socony 
Vacuum (now Mobil) Oil Company for a moving bed of 
refractory pebbles, oil is introduced into the bottom of a 
moving bed of hot coke pebbles, where pyrolysis takes place 
to produce oil gas and the usual by-products. The pebbles 
flow downward through the reactor by gravity, while the 
oil vapors flow counter-currently upward at velocities too 
low to establish fluidization. Coke laid down during the 
pyrolysis step increases the weight of pebbles in the system. 
Coke is, therefore, continuously withdrawn from the system 
in the form of fines and oversize pebbles. 

Cracking products are withdrawn through a_ pebble 
quench which cools them to a temperature at which coke 
and pitch deposition problems are minimized. To provide 
for this pebble quench, a side stream of solids is diverted 
from the circulation system at the top of the pneumatic lift, 
which is the coolest point in the system. After passing 
through a heat exchanger where the temperature level is 
adjusted to 750 to 800 F, the coke is contacted with the 
cracked products coming off the top of the reactor through a 
crossover section. After quenching the effluent product 
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FIG. 6. Simplified flow diagram of fluid-bed pilot unit at Institute of 
Gas Technology. 
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stream, the coke is com- 
bined with the stream of 
coke pebbles flowing from 
the bottom of the reactor. 

Coke pebbles from the 
bottom of the reactor are 
transferred by means of a 
ae pneumatic lift to the pebble 
REMOVAL heater on top of the reac- 

tor. Gas is burned there to 

reheat the coke pebbles to 
col <"’ «1400 to 1650 F. The hot 
ol coke flows back to the 
reactor by gravity to com- 
plete the cycle of this 
continuous gasification 
process. Oil gas and vapor- 
ized liquid products are 
prevented from circulating 
with the solids by steam 
seals. 
peal The TPC process has the 

advantage of producing 
gases of good substitutabil- 
ity because of the severe 
cracking conditions which 
can be maintained without 
by-product handling difficulties, and because dilution with 
high specific gravity combustion gases can be minimized. 
Compositions of the product gases at equivalent true oil gas 
heating values correspond closely to those shown in Table 8. 
Difficulties exist, however, in designing a full-scale plant be- 
cause feed oil is not readily distributed over the heat transfer 
medium, due to lack of turbulence. A large number of oil 
inlets will probably be required to prevent plugging. Heat 
transfer between the moving bed and the hydrocarbon vapor 
phase is better than in fixed refractory cyclic operation, but 
not as rapid as in fluid-bed operation. 

Only gas firing of the pebble heater was used in the Sur- 
face Combustion Corporation pilot plant. If this is the only 
practical method of meeting the process heat requirements, 
relatively low net gas yields and high coke and liquid prod- 
uct yields will be obtained. Oil firing appears to be feasible, 
however, and meeting all or a portion of the heat require- 
ments by coke burnoff may also be practical. 

Economics of the TPC process are highly dependent on 
by-product credits. As a result of pitch removal during the 
pebble quench, the highly aromatic liquid products have a 
low viscosity and a very low free carbon content. The value 
of the crude liquid products was estimated at 10 cents per 
gal in a marketing study reported in 1956. Coke produced 
from the relatively low ash-content oil cracked in the pilot 
plant studies was shown to meet the specifications for elec- 
trode-grade petroleum coke. As a result of the high initial 
reactivity of the coke laid down on the porous seed coke, 
approximately 50 percent of the total coke laid down in the 
pilot plant tests was gasified in the pebble heater. The un- 
certainty regarding ultimate coke quality introduced by this 
performance characteristic justifies the assumption of only 
fuel value at $10 per ton as a coke credit. 

Net material and utility costs for the TPC process are 
shown in Table 14 in comparison with estimated costs for 
the Hall process with comparable feedstocks. It is probable 
that the cost of light-oil recovery would be higher for the 
Hall process, but even if this were taken into account, the 
net material-plus-utility costs for the TPC process are at 
best just competitive. 

Investment costs for gas or oil-fired TPC cracking units, 
including tar recovery equipment, gas scrubbers and all 
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necessary auxiliary equipment, were estimated in 1954 as 
follows: 








Investment Cost, 
Size of Plant $/Mcf Daily Capacity 
MMcf/Day Gas-Fired Oil-Fired 
b 280 200 
20 200 137.5 





= 





Comparable costs for the Hall process are substantially 
higher because a relief holder, exhausters, and more exten- 
sive liquid products handling and separation facilities are 
needed. As plant capacity increases, the total investment 
cost for the TPC process increases at a rate much less than 
that for the Hall process, because scaleup of a single unit is 
less costly than a multiplicity of cyclic units. 

Based on published data, the cost of a comparable 22 
MMef per day Hall plant for operation on Bunker “C” 
oil would be $255 per Mcf daily capacity. It should be noted 
that all of these cost estimates are based on the installation 
of gas-generating and by-product-handling facilities in an 
existing manufactured gas plant. Site, site improvements, 
steam plant, general plant buildings, oil and finished prod- 
uct storage, purification equipment, and finished gas com- 
pression equipment are not included. Light oil recovery and 
other gas conditioning equipment not included in the original 
estimate may also be necessary in commercial TPC opera- 
tion. It appears that on the assumption of the feasibility of 
oil firing, the investment cost for a large TPC plant operating 
on residual oils would be substantially lower than that of 
an equivalent cyclic plant. 

From the foregoing, it is evident that the main economic 
advantage of the TPC process would be lower fixed costs for 
large plants. This would be accompanied by the usual sav- 
ings in labor costs realized in the operation of a single unit 
having a capacity equal to that of a number of small units. 


TABLE 14. Comparison of Raw Material and Utility Costs, and 
By-product Credits, for Thermofor Pyrolytic Cracking and Hall 
High-Btu Oil Gas Processes. 


Basis: 1000 Btu/SCF Heating Value After Light Oil 
Removal, 20 MMCF/Day Plant Capacity 


Oil Properties 








Type Reduced Crude Bunker “C”’ 
API 18.5 14.2 
Specific Weight, lb/gal 7.86 8.09 
Carbon/Hydrogen Weight Ratio 7.36 8.02 
Conradson Carbon Residue, wt % 7.9 10.6 
Heating Value, Btu/gal 149,000 151,000 
Unit Prices or Credits 
Oil, cents/gal 8 7 
Liquid Products, cents/gal 10 10 
Coke, $/ton 10 10 
Process Steam, cents/1000 lb (Bunker 
“C” fuel only) 70 70 
Power, cents/kwh 1 1 
Process Requirements 
Process Type TPC Hall TPC Hall 
True Oil Gas Heating Value, presi 
Btu/SCF 1000 1300 1200 1000 1300 1200 
Make Oil, gal/MCF 11.9 12.4 12.5 13.2 13.5 14.2 
Heat Oil, gal/MCF 2.3 2.4 0.8 2.6 2.6 0.6 
Process Steam, Ib/MCF* 2.5 2.5 30 2.5 2.5 35 
Power, kwh/MCF 2.5 2.5 2 2.5 2.5 3 
By-Products 
Liquids, gal/ MCF 3.1 4.1 4.2 3.9 4.7 5.3 
Coke, Ib/MCF 15.0 9.5 _ 19.3 13.0 —_ 
Net Material and Utility Costs, 


Cents/MCF 78 75 69 65 62 56 





*Not including steam requirements for light oil recovery. 








Thus, with increased by-product credits from the sale of 
coke at electrode grade prices, the TPC process may be 
highly competitive with conventional cyclic processes in 
areas where peak shaving is required in large increments, 
and where good liquid by-product markets also exist. 


Part 5 will appear next month. 
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Part 3-A: Sampling Techniques and Errors 


Arnold W. Doyle, Norman M. Wiederhorn, 
and Arthur Swan* 
Arthur D. Little, Inc., Cambridge, Massachusetts 


A NUMBER OF INSTRUMENTS ARE AVAILABLE that charac- 
terize in various ways the nature of particles suspended in a 
fluid media. To do so accurately, however, it is obviously 
necessary that they act on a representative sample of the 
suspensoid. In the sampling of a suspensoid flowing in pipe, 
the instrument is generally located outside of the line and a 
representative sample must be drawn through a sampling 
probe to the instrument. The flow characteristics of samp- 
ling probes, however well designed, introduce errors in the 
particulate determination. This chapter discusses the type of 
errors introduced and recommends procedures that will 
minimize the errors. 

Numerous sampling procedures are employed by the 
various companies within the American Gas Association. 
These companies are accumulating information on stand- 
ardized equipment. If data taken with this equipment are to 
be directly comparable, sampling procedures must also be 
standardized whenever possible and any inherent errors 
understood. In any gas-sampling system there are several 
possible sources of error. These are illustrated in Fig. 1, 
which depicts a generalized sampling arrangement. 

The major sources of error occur: 

A. At the entrance to the sampling nozzle, where the 
linear velocity may differ from that of the line. This may 
cause an increase or decrease in the concentration of parti- 
cles being sampled. 

B. At bends in the sampling line, where impaction and 
subsequent loss of particles may occur. 

C. At the walls of the sampling probe, where losses by 
diffusion of the particles may occur. 

D. In vertical sections of the tubing, where the velocity 
may be insufficient to support the particle. 

E. In horizontal sections of the tubing, where particles 
may settle. 

F. Because of the introduction of spurious liquid par- 


*Present address: Massachusetts Institute of Technology. 
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FIG. 1. Possible sources of error in a typical sampling system. 


ticles, due to the cooling or heating that accompanies éxpan- 
sion or compression of the gas within the sampling system. 
G. Because of the diameter of the probe nozzle. 
If the best possible sample is to be drawn, it is essential 
that these factors and their effects be thoroughly understood. 


SOURCES FOR ERRORS IN SAMPLING 


Non-lIsokinetic Sampling 

When a sample is withdrawn through a nozzle from a 
fluid stream at a rate such that the linear velocity through the 
aperture of the nozzle is equal to that in the fluid stream, the 
sample is said to be withdrawn isokinetically. Numerous 
investigators!:*:*.* have found that isokinetic sampling is re- 
quired to obtain a representative sample of the material in 
the stream. 

The need for isokinetic sampling is illustrated in Fig. 2, 
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FIG. 2. Errors due to non-isokinetic sampling. 
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which shows several air flow patterns. In Fig. 2-A, the 
sample is drawn through the aperture of the sampling noz- 
zle at a velocity that is greater than the velocity of the gas 
in the stream. The gas sample, therefore, is drawn into the 
nozzle, causing the flow lines in the main stream to converge 
toward the nozzle. 

Under such conditions, a collection will not contain the 
proper number of large particles. The large particles, be- 
cause of their greater inertia, will tend to travel in a straight 
line. Consequently, such particles will not follow the 
flow lines into the nozzle, but will tend to cut across them 
and continue downstream of the sampling point. On the 
other hand, the smaller particles, because of their lesser 
kinetic energy and inertia, will follow the flow lines and will 
be collected in a representative manner. 

Fig. 2-B shows the sample being withdrawn at a rate 
where the velocity through the aperture of the sampling 
nozzle is appreciably less than that in the main stream. The 
flow lines in the gas stream diverge around the sampling 
nozzle. Again, the small particles will follow the flow lines, 
while the large particles will tend to cut through them. In 
this particular case, however, a traversal of the flow lines by 
large particles will cause too many to enter the face of the 
sampling nozzle. As a result, the sample will contain an 
excessive number of large particles. 

Fig. 2-C depicts isokinetic sampling. It may be seen 
qualitatively that, under these conditions, a representative 
sample should be removed from the flowing stream. 

The configuration shown in Fig. 2 is for the case where the 
sampling nozzle is parallel to the lines of flow. In practice, 
probes are quite often introduced normal to the lines of flow. 
Obviously in such cases when the velocity through the aper- 
ture of the sample is equal to that of the gas stream the 
sampling cannot be considered as isokinetic. Large particles 
will not be drawn into the probe and the errors introduced 
will depend on the size of the particles. 

In the remarks above, reference has been made quite 
loosely to the terms “large” and “small” particles. For 
practical purposes, any particle two microns or less in 
diameter may be considered small. This statement is based 
upon the work of Watson, who calculated the curves illus- 
trated in Fig. 3 for spheres of unit density. These curves 
indicate that, under most sampling conditions, appreciable 
errors in concentration are not encountered when the par- 
ticles are less than four microns in diameter. 

True isokinetic sampling also requires laminar flow. When 
turbulent flow is encountered, the qualitative arguments 
described above are not necessarily applicable. General 
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practice, however, has been to consider sampling as iso- 
kinetic whenever the forward velocity through the aperture 
of the nozzle is the same as the average forward velocity of 
the gas in the pipe. In most situations the flow in gas distri- 
bution and transmission systems is highly turbulent. 
Although in theory laminar flow conditions are necessary, 
there is evidence that a representative sample can be obtained 
even when the flow is turbulent.’ In either case, it is desirable 
to sample isokinetically. If conditions prohibit isokinetic 
sampling, then the approximate error can be calculated from 
Fig. 3, and the results corrected. 


Effects of Bends in the Sampling Probe 


When a particle in a flowing stream is swept around a 
tube, two forces are present that do not exist when the 
particle is moving in a straight section of pipe. These are 
due to (1) viscous drag by the medium in which the particle 
is moving, and (2) the centrifugal effects in negotiating the 
turn. 

Fig. 4 illustrates the motion of a particle in the fluid 
stream. The dotted line is the path of the gas, assuming no 
pressure gradient due to the centrifugal action. The solid 
line represents the motion of the particle under the influence 
of the existing forces. Radial forces resulting from the 
centrifugation and drag exist only in the turn. However, 
the sideways motion of the particle in the stream continues 
after the particle has left the bend and is traveling in the 
straight section of pipe. 
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FIG. 4. Particle motion in a bend of pipe. 
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The lateral motion of a particle at a turn in the stream 
is a source of error in sampling probes that have bends, 
since impaction of the particles on the wall of the probe can 
occur with a consequent loss of particles. It is desirable to 
know the extent of such losses. A precise solution of the 
problem would be long, requiring the use of high speed 
computers. The problem is greatly simplified by considering 
the bend to be one-fourth of a revolution of a centrifugal 
separator. Equations of motion of a particle in a centrifugal 
separator have been worked out® and using these expressions*® 


ee 


bg eer V (p— po) D*, 
aa ] M V (p— po) 


9uD (1) 

Where E is the fraction of the particles of diameter D, 
that will impact against the wall of the bend if the gas is 
moving with a velocity V in a pipe whose diameter is D. 
u is the viscosity of the fluid p and p, are the densities of the 
particle and fluid respectively. 

A similar expression may be obtained by assuming that 
the particles reach the wall by a simple impaction phenom- 
enon.® 

Equation | is only a reasonable semi-quantitative descrip- 
tion of what occurs at a turn in the pipe, since it does not 
consider turbulent effects. On the basis of this expression, 
however, it is possible to draw a number of interesting and 
important conclusions concerning sampling errors at bends 
in probes. These are: 


1. As the velocity in the probe increases a greater frac- 
tion of the particles will impact against the walls. 


2. Impaction will be greater for larger and more dense 
particles. 


3. The fraction of particles reaching the walls of the probe 
will decrease with increasing probe diameter and with in- 
creasing gas viscosity and density. 

If it is assumed that all the particles that impact against 
the walls of the probe will adhere to the wall, then E in 
Equation | is the fraction of particles of diameter D,, that 
are lost at a bend. Under certain conditions this fraction may 
be considerable. This is illustrated in Fig. 5, where curves 
are presented for the fraction of the particles that will im- 
pact against the wall of a probe as a function of particle 
diameter, probe diameter, and gas velocity in the probe. 

Here it may be seen that very appreciable losses may be 
expected for particles with diameters greater than two to 
four microns under conditions that are prevalent in most 
sampling situations. 

Actually, the situation depicted in Fig. 5 is probably over- 
pessimistic, since it assumes that all particles that impact 
on the wall adhere to it. This certainly will not be the 
situation for a dry dust, as many of the particles will be re- 
entrained in the gas stream. The situation, nevertheless, is 
quite serious and in model experiments appreciable losses 
due to this phenomenon have been demonstrated.® 

Where more than one bend is present losses will occur at 
each bend. The total loss (E,,) may be obtained from the 
following expression: 


Bp=1—(1-E)" ..... (2) 


where E is the fraction lost at each bend and n is the num- 
ber of bends. Thus the losses increase exponentially with the 
number of bends. 

The seriousness of this situation can be illustrated by a 
simple example. Consider a 1.0 in. probe with a sampling 
velocity of 20 mph and 3 bends. For 5 micron particles, 
Equation | or Fig. 5 indicates that E = 0.22 or 22 percent 
of the suspended particles will be lost at each bend. From 
Equation 2, E, = 0.53, or 53 percent of the 5 micron par- 
ticles will impact against the wall. The losses will be even 
greater for the larger particles. 
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FIG. 5. Fraction of particles impacting at a single 90 deg bend in 
various size probes and at various gas velocities. Charts are calculated 
for spherical particles of density 2 in methane at 14.7 psig. 


Losses Due to Diffusion of Particles 
to the Probe Wall 

Diffusion of particles to the probe wall could be caused 
by several mechanisms; Brownian motion, turbulence, elec- 
trostatic forces, and temperature gradients. Each of the 
phenomena can produce a velocity component normal to the 
pipewall. Some of the particles which are driven to the wall 
by these effects will remain there and cause a sampling error. 

Brownian motion, caused by molecular bombardment, is 
an effect of very low order. 

Average displacements for particles of various diameter 
in air and in methane are shown in Table 1. The displace- 
ments are all very small compared with the dimensions of 
the sampling probe, so that losses by this mechanism will 
be negligible. 
TABLE 1 
Particle Displacement Due To Brownian Motion 





in One Second (microns). 


Particle Diameter In Air at 70 F, In Methane 70 F, 





(microns) 1 atm 1 atm 
0.1 29.4 38.0 
0.25 14,2 18.0 
0.5 8.92 12.0 
1.0 5.91 8.0 
2.5 3.58 4.6 
5.0 2.49 3.2 

10.0 1.75 2.8 


The effects of turbulence on diffusion to the wall are 
difficult to evaluate quantitatively. In turbulent flow the 
particles are moving with an average velocity in the direc- 
tion of probe axis, but have varying velocity components in 
the direction of the wall. The particles near the wall may 
receive enough momentum to carry them through the stag- 
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nant gas layer at the probe wall and adhere to the probe. 


Turbulence can also produce the opposite effect, and remove 


particles from the wall and return them to the main gas 
stream. If the particles are not tightly adhering to the wall, 
these opposing effects will tend to cancel, with the net result 
that a sampling error due to turbulence can be expected to 
be small. 

Motion toward the wall caused by temperature gradients 
within the probe is an effect of very small magnitude. It 
seems doubtful that this phenomena will result in any ap- 
preciable errors in a normal sampling probe. 

A major cause of sampling error by motion to the wall 
may arise from electrostatic forces. Most aerosols carry a 
net electrical charge. This charge provides a force on the 
particles in the presence of an electric field that will drive 
them toward the walls, and cause them to adhere very 
tightly. 

Experiments on sampling have indicated that this last 
phenomenon may cause a sizable sampling error.* The effect 
can be eliminated by inserting a radioactive material near 
the probe nozzle. This will neutralize the electric charge on 
the particles and prevent any motion due to electrostatic 
attraction. 


Losses Due to Gravitational Settling in 
Vertical Sections of Probe 

The particles in a gas stream flowing in either a horizontal 
or vertical direction are subject to the earth’s gravity. This 
will accelerate the particles in a downward direction. In a 
vertical section, the particles whose downward velocity is 
greater than the bulk upward velocity of the gas will fall 
through the rising gas stream and be lost. Therefore, the 
particles that will not be able to negotiate a vertical section 
in a probe are those that would settle through the gas with 
a velocity that is greater than the linear velocity of the gas. 
The settling velocity, or terminal velocity (V.), of a par- 
ticle in a turbulent gas is given by the expression: 


4gD,_ p — po 


5 
tes (3) 


V;? — 


where g is the acceleration of gravity. The constant C is a 
function of the gas viscosity. For methane, C = 0.44. A 
graph of terminal velocities for particles of density, 2, is 
given in Fig. 6. Whenever this velocity is greater than that 
of the gas stream, the particles will not be carried up the 
sampling probe. 

At 1000 psia, the terminal velocity of all particles with 
diameters less than 100 microns are less than 100 fpm (1.1 
mph). This velocity is less than the probe velocities gen- 
erally encountered in practice, so that errors due to vertical 
settling are practically nil. Even at atmospheric pressure 
the terminal velocity of 100, particles is less than 600 fpm 
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(6.8 mph). Since such small velocities are seldom encount- 
ered, errors due to this phenomenon are rare. 


Effect of Gravitational Settling in 
Horizontal Sections 

A fraction of the particles suspended in a turbulent flow- 
ing gas stream is constantly being lost by settling to the 
bottom of the pipe. At the same time, due to the turbulence 
in the pipe, a portion of the material that has collected on 
the pipe walls is constantly being re-entrained in the gas. 
The net effect is an apparent constant concentration of par- 
ticles in the gas when the flow conditions are uniform with 
respect to time. When a portion of the flowing gas enters a 
sampling probe, the turbulence in the probe decreases, due 
to the smaller diameter of the probe. 

As a matter of fact, with a %-in. probe, if the flow is less 
than approximately 15 mph the flow will be laminar and 
there will be no turbulence. Because of the smaller diameter 
of the probe, the time for a particle to settle to the bottom 
of the probe is less than in the pipe. Also, because of the 
decreased turbulence within the probe, fewer, if any, par- 
ticles will be re-entrained, having settled. The net effect is a 
loss of particles due to settling in the horizontal runs in a 
probe. 
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FIG. 7. Calculated particle diameter for 25 percent settling loss in 
horizontal probe. 
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FIG. 8. Change in absolute temperature with a change in pressure 
for methane undergoing adiabatic expansion. 


If the assumption that all particles reaching the wall are 
trapped and not re-entrained, the sampling loss is given by: 


2L ( 4gp Ms 
= es a2 —— 
es | VD (sch >») | 


E = fractional loss in particles 

V = sampling velocity 

D = probe diameter 

g = acceleration of gravity 

p = density of particle 

po = density of gas 

C = constant (0.44 for methane) 
L = horizontal length of the probe 


where: 


Using this expression, curves corresponding to 25 percent 
particle loss were calculated and are illustrated in Fig. 7. 
Losses will be greater than 25 percent for particles larger 
than the indicated size and smaller for smaller particles. 

The losses, in general, will be lower than predicted due to 
re-entrainment. For minimum loss, the probe should be as 
short as possible and as large in diameter as is practical. 
Under most conditions, velocities will be in the range of 10 
to 50 mph. Consequently, in order to collect particles up to 
10 microns with minimum loss the ratio of probe diameter 
to probe length should be greater than approximately 0.17. 





For a 2-in. probe this means that the horizontal run should 
be less than about 3 in. 


Effect of Changing Temperature 

Heating or cooling a sample line that contains vaporiz- 
able or condensable components would be expected to 
change the concentration of these materials as suspended 
particles. On the other hand, when the suspended material is 
a solid and there are no condensable or vaporizable com- 
ponents in the gas stream, heating or cooling does not effect 
the number or size of the particles.’ 

When a gas is expanded or compressed adiabatically, the 
temperature of the gas is related to the pressure of the gas 


by the expression: 
LT eee hg Ee 
Ta7lp} *© ococ  ®) 


where A and B refer to the initial and final states, T is the 
absolute temperature, P is the pressure, and k is the ratio of 


, -— : 
heat capacities _ For methane, k is equal to 1.3. 


y 

Fig. 8 gives the percentage change in the absolute tem- 
perature for various percentage changes in the pressure. It 
may be seen that small changes in pressure can result in 
very appreciable changes in temperature; for example, if 
methane at 25 C were subjected to an expansion that changed 
the pressure by 10 percent, the absolute temperature would 
change by 2.3 percent, or 6.9 C. 

The change in the concentration of liquid suspensoids 
when compressing or expanding the gas in the sampling line 
can be determined. These errors can be very large for liquid 
particles. For example, a temperature change of 5 C in a 
gas saturated with pentane at 25 C could condense 15 tons 
of pentane per million cubic feet. Errors of this nature can 
be eliminated only by proper design of the probe (uniform 
cross section throughout), and by rigorously maintaining 
the gas at constant temperature. 


Effect of Sampling Nozzle Diameter 

Earlier, the necessity for isokinetic sampling in order to 
obtain a representative sample was discussed. Even at iso- 
kinetic conditions, errors may be introduced if the probe 
diameter is smaller than a critical size. 

The effect of probe diameter on particle concentration is 
shown graphically in Fig. 9. Here it is seen that below about 
0.6-in. the sample concentration drops very rapidly. 

Other investigators have found that probes of diameters 
0.25 to 0.40-in. could be used without introducing serious 
errors.*:*:? The explanation for the errors is based on the 
effect of the bluffness of the probe, i.e., the ratio of probe 
wall area to probe aperture area. Use of a feathered or 
streamlined nozzle will tend to eliminate this type of error. 

Part 3-B, which will appear next month, 
will discuss “Recommendations for Sampling.” 
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FIG. 9. Effect of probe diameter 
on sample concentration 


based on data of H. H. Watson. 
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Word Magic... 


Jack E. Bedford, professor of Management, Armstrong College 


TO GET THINGS DONE in a gas company 
requires some means of communica- 
tion. It may be a notice on the bulletin 
board, an announcement over the pub- 
lic address system, a written report, or 
a personal conversation. 

However the message is delivered, 
it must be done with words. How suc- 
cessful we are in getting people to do 
the things we want done depends on 
our choice of words... word magic. 

Here are some words and phrases 
you may find helpful in building better 
employee communications... word 
magic that will get things done for you: 


When 

Positive thoughts are expressed in 
positive words—and, positive thoughts 
get things done. 

Consider, for instance, these two re- 
quests: 

“If you get time, do this...” 

“When you get time, do this...” 

Except for the change of one word, 
these two requests are exactly the same. 
But, the change of one word changes 
it from a negative to a positive request. 

IF is a weak, wavering, vacilating 
word. It makes it easy for the em- 
ployee to procrastinate. Things are put 
off rather than done. 

WHEN, on the other hand, is a 
strong, stimulating positive word. It 
gets things done quickly and with a 
minimum of friction. 

Yet, because the request is prefaced 
by “when,” it is not a command that 
will arouse resentment of the employee. 
Instead it gives the employee a choice 
of when he will perform the task, not 
if he will do it. 

To apply word magic in your em- 
ployee relations, you need to do two 
things: 

1. Think positive thoughts about 

getting the work done. 

2. Preface your work request with 

when instead of if. 





Another way you can use word 
magic is by asking a question. For in- 
stance, you might want an employee to 
do something as soon as possible. You 
would ask: 

“When can you do this—today or 
tomorrow?” 








This assumes the employee will per- 
form the task. It has the positive ap- 
proach. And, it gives the employee a 
feeling of importance because he can 
make a decision of doing the work 
today or tomorrow. 

As this question is phrased, there is 
a good chance the task won’t be done 
tomorrow. But, if there is an urgency 
about getting it done today, change the 
order of the choice in your question. 
For instance, 

“When can you do this—tomorrow 
or today?” 

You place emphasis on the time you 
want the work done by placing it as the 
second choice. This is the last thing the 
employee hears and chances are he 
will give you the answer you want: 

“Today.” 

Other choice words you can use in 
addition to when include — which, 
what, where and how. Any of these 
words will key your questions to give 
the employee a choice between two 
things. 

Another thought to keep in mind 
about using this word magic in ques- 
tion form is to make the choice be- 
tween something and something... 
not between something and nothing. 

Asking the employee when he can 
do the work leaves the answer wide 
open to time. But, when the choice is 
nailed down to today or tomorrow, he 
will answer with one of those choices. 
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can work wonders in helping 
to ‘‘get things done”’ 


WHEN 


YES, BUT 
FOR EXAMPLE 
















For Example 

One of the most important parts of 
a gaS company executive’s manage- 
ment functions is training employees. 
This on-the-job training takes on added 
emphasis when you employ word 
magic in your instructions. 

FOR EXAMPLE is basic word 
magic in training. We use it all the 
time. We all learn through illustrations 
of the right and the wrong way to do 
things. And, since we are so conscious 
of this learning method, we are alert 
for examples that will help us under- 
stand better. 

When you preface instructions with 
the words, For example, you snap the 
employee to attention for your illustra- 
tion. He is eager to learn how it is 
done, and listens to your example. 

In using this word magic, you need 
to consider a few rules. 

First, the example you use should 
be given to prove your point. Make 
your point and follow it up with the 
word magic, For example. 

SECOND, make your example be 
specific. You will make it more inter- 
esting and more memorable to the 
employee you are training when you 
use specific terms. 

THIRD, your example should be rele- 
vant to the point you are presenting. 

FourTH, add some variety. Use these 
phrases to spice up your instructions— 

(Continued on page 36) 
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The Telephone as a Collection Tool 


A. B. Russell 


Milwaukee Gas Light Company 
Milwaukee, Wisconsin 


AS A COLLECTION TOOL, the telephone 
is not a cure-all. From the standpoint 
of public relations and cost, however, 
it offers distinct advantages. It can be- 
come an important part of a properly 
planned program of collecting delin- 
quent accounts—in conjunction with 
mail requests and personal contacts. 
This discussion endeavors to relate the 
use of Mr. Bell’s little black box to the 
fundamental problems of collection— 
including public relations, techniques, 
and costs. 


Collections and Public Relations 

Collection of delinquent accounts is 
not always conducive to the best in 
utility public relations. Repeated ef- 
forts of collection departments to 
obtain money from a customer for 
services rendered may ultimately de- 
prive a company of that customer’s 
goodwill or change a passive attitude 
to one of active ill will. 

Many companies feel they cannot 
afford the loss of goodwill from any 
customer — and must be ceaseless in 
their efforts to improve the climate of 
public contacts. But, there also comes 
a time when even the most prudent 
policy of collection and public rela- 
tions leaves nothing to be done except 
discontinue service. 

If efforts preceding such action have 
been considerate and with the least 
embarrassment to the customer, the 
possibility of retaining goodwill has 
been greatly enhanced. 

Of all forms of collection contacts, 
the one liked least by customers is a 
personal call at their premises, which 
is likely to be open to public view. Re- 
peated calls may result in payment, 
but at the expense of awareness by 
friends, neighbors, and relatives, and 
consequent embarrassment. 

This, of course, does not apply to 
the chronic delinquent, who welcomes 
the field collector; these individuals are 
not considered here. 

The field collector, however, should 
be a last resort, to be used only after 
repeated mailings of requests for pay- 
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ments and other contacts — such as 
use of the telephone—have been made. 

Fortunately, many delinquent ac- 
counts can be contacted, and moti- 
vated to pay, simply by calling them on 
the telephone. 





Telephone Is Good Approach 

The telephone has numerous ad- 

vantages over other forms of collection 
procedure. Its greatest asset is the pub- 
lic relations aspect of personal contact 
in a private manner. Among the many 
advantages are these: 

eee customer greatly prefers a 
telephone contact to a per- 
sonal contact at his premises. 

patent there is no implied threat of 
immediate discontinuance of 
service. 

Tre customer is more inclined to 
discuss his ability to pay and 
to cooperate with suggestions 
for payment. 

ee frequently, misunderstand- 
ings regarding billing direc- 
tion, due date, rates, and/or 
other circumstances, which 
have delayed payment, can be 
settled at once or by call-back. 

co when customer discloses ex- 
tenuating circumstances, com- 
pany has opportunity to dem- 
onstrate willingness to cooper- 
ate. 

eee telephone contact can be flex- 
ible, with appeal adapted to 
the individual or to circum- 
stances, 

ee cost of a telephone call is 
many times less than cost of a 
field call. 

voants use of telephone results in col- 
lection of many accounts that 
would probably be discon- 
nected if referred to field col- 
lector. 


Survey Shows Results 
Are Good 

In a survey of member utilities of 
the Wisconsin Utilities Association, in- 
quiries were made with regard to ex- 


tent, application, and effectiveness of 
the use of the telephone in collection 
work. Replies indicated usage of the 
telephone ranged from a full integrated 
program to use only in specific cases 
of delinquency. A summary of replies 
included these comments: 


Experienced male employees are 
predominantly used in telephone col- 
lection work, spending from one to five 
hours daily in this effort. 


None of the reporting companies 
has found it necessary to hire part time 
employees for this work. 

Training of employees in telephone 
collection techniques is done by credit 
and collection managers or super- 
visors, sometimes with the assistance 
of telephone company personnel; how- 
ever, several companies have no for- 
mal training program. 

Telephone calls are made on cur- 
rent service accounts, off-service ac- 
counts, and merchandise accounts. 

On current accounts, most com- 
panies make the telephone call after 
mailing the reminder notice, and the 
clerk has the history record with him 
when telephoning. 


In most companies, the telephone 
clerk is prepared to take high bill com- 
plaints, service requests, and requests 
for account investigation. 

Most companies have their person- 
nel telephone in the morning or after- 
noon, two telephone in the evening, 
and two on Saturdays. 


As many as four attempts are made 
daily to contact the customer who does 
not answer. 


Most companies follow up a promise 
to pay. If not paid as agreed, most will 
send a collector, although some will 
telephone again, or send a letter. 


If a telephone contact cannot be 
made, all companies then send a col- 
lector. 

Most utilities are using the telephone 
with the intent of replacing the field 
call. 

(Continued on Page 36) 
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mm MERCOID 


LOW PRESSURE DIAPHRAGM CONTROL 







FOR GASES OR AIR 
PRESSURE — VACUUM — DIFFERENTIAL PRESSURE 







FM 


APPROVED 

















GAS PRESSURE CONTROL 


Diaphragm operated 


External adjustment 
CAN BE USED THREE DIFFERENT WAYS 


For operation as a 
POSITIVE PRESSURE CONTROL 
NEGATIVE PRESSURE (VACUUM) CONTROL 


DIFFERENTIAL PRESSURE Hermetically sealed mercury switch 
(POSITIVE OR NEGATIVE PRESSURES) 


Visible calibrated dial 


This control employs a diaphragm which actuates a mechanism ‘sibl f itch 
for opening or closing a mercury switch. The diaphragm sepa- Visible on-off switc 
rates two pressure chambers, one of which may be used for 


positive pressure; the other for negative (vacuum) operation or 





teel case (Nema | 
both chambers may be used to provide operation due to a differ- Heavy ae ( ) 


ence in pressures between them. 


OPERATING RANGE: 1.0" to 30.0” (H20) 
MAXIMUM PRESSURE: 20 Psig 


FIXED DIFFERENTIAL (SENSITIVITY) 


When operating point is set at 
LOW MEDIUM HIGH 
0.6” 0.8” 1.0” 


TYPES AVAILABLE 
FULLY AUTOMATIC OPERATION: sp-st circuit opens on increase of pressure, 
vacuum or differential pressure; or sp-st circuit to open on decrease, (Available 
sp-dt or dp-st.) 


SEMI-AUTOMATIC OPERATION (With Manual Reset): Available to operate auto- 
matically on decrease or increase. 


FOR FURTHER DETAILS WRITE FOR BULLETIN PG 


THE MERCOID CORPORATION 
4229 BELMONT AVENUE CHICAGO 41, ILLINOIS 


®eeeeeeeeee sees eeeeeseeecese 
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(Continued from page 33) 
as a case in point, to illustrate, and for 
instance. 


FIFTH, be alert to examples you can 


use to point up your instructions. By | 


collecting examples of both the right 
and the wrong way of doing something, 
you will make your instructions more 
interesting to the employee. 


M Yes, But 


Communications between manage- 
ment and employees can bog down 
when an argument develops. Every- 
one has opinions on different subjects, 
and some employees are prone to ex- 
press their views in no uncertain terms. 
When there is a conflict of viewpoints, 
an argument is the natural result. 

Good employee relations has a basic 
principle that is well known to all sup- 
ervisors—Don’t argue! Yet, there are 
times when it is important to change 
an employee’s ideas and opinions to 
make the work move smoothly and to 
get things done. 

The Yes, but word magic can do this 
for you. When an employee raises 
some objection to doing something or 
accepting some rule, you employ the 
yes, but word magic. Here is a three- 


step plan to follow in using this word | 


magic: 


FirsT, you agree with the employee. | 


You say yes to his thoughts and ideas. 
This softens the blow of your counter 
argument and makes the employee 
more receptive to your side of the is- 
sue. 

SECOND, cushion the argument. This 
is merely an expansion of the yes idea. 
You agree and you continue with this 
agreement to get out of the argumenta- 
tive frame of mind. You might say: 
“Yes, I know how you feel about that. 
I had the same idea for a long time. 
In fact, I was sure it wouldn’t work. 
ee re 


THIRD, present the other side of the | 


argument with a but preface. You will 
find that this yes, but word magic will 
keep you from starting an argument, 
and will help open the employee's 
mind. 

Why not try this word magic in the 
next employee relations problem that 
develops? 

First, you ask the employee when 
he can do the assigned task. If possi- 
ble, you give him a choice of when he 
will do it. 

Second, you give him an example of 
how the work should be done, making 
your illustration crystal clear so there 
is no misunderstanding. 

Third, if an argument develops, 
handle it with kid gloves by employing 
the yes, but word magic. This will 
change the argument into a friendly 
discussion. 

Yes, word magic will help you get 
things done! kk * 
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TABLE 1 
Cost Summary of Milwaukee Gas Telephone Experiment. 





Contact Results 











Telephone contacts made ..... L268 52% 
Telephone calls not answered ... .. 480 20% 
No telephone available . 1653 28% 
2341 100% 
Collection Results (1208 accounts) 
Number of Accounts Amount 
Payments received 916 76% $11,818.32 63% 
Payments not received ... ..292 24% 6,970.31 37% 
1208 100% 100% 
Average Bill 
Per contact call . $15.55 
Per collection ... 12.90 
Labor Cost 
Obtain telephone numbers and history cards $ 52.96 
Telephone work : .. 157.94 
Total $210.90 
Average Cost per Productive Contact 
Telephone experiment (916 accounts) .... ; ; ee Er? 
Average cost per productive call—field collector—year 1956 1.76 
Classification of Customer Reaction to Telephone Contact 
Remittance mailed recently 259 21% 
Will pay in full .. 521 43% 
Will pay in part ... 100 8% 
Will phone company 274 23% 
No promise 58 5% 


Total 

Most companies are selective as to 
areas in which telephone contacts are 
scheduled in order to minimize travel 
time of field collectors. 


All utilities reported favorable cus- 
tomer reaction to the telephone request 
for payment. 


The average percentage of the num- 
ber of accounts contacted by telephone, 
on which collection of all or part of 
the bill is made, varies from 10 to 90 
percent. 


Records of the number of collection 
telephone calls and the cost per call is 
not available from most companies. 
Two utilities reported that their clerks 
made 20 calls per hour; one reported 
cost at 10 cents per call and another 
at about 23 cents per productive con- 
tact. 


Milwaukee Experiment Results 

While the telephone has always 
been used to a considerable degree in 
Milwaukee Gas Light Company’s col- 
lection work, it has been primarily di- 
rected toward collection of off-service 
accounts. Only occasional telephone 
contact has been made on current ac- 
count delinquencies, principally com- 
mercial accounts and serious delin- 
quencies on domestic and spaceheat- 
ing accounts. 

Recently, an experiment was con- 
ducted over a six-weeks period. Prior 
to the experiment, the number of cur- 
rent accounts past due notices in- 
creased to an extent that it was im- 
possible to schedule a collector’s call 
on each delinquent account. 


100% 





Two collection department clerks 
were assigned to telephone these cus- 
tomers; one typist was assigned to ob- 
tain telephone numbers from a criss- 
cross directory and select history 
records on the accounts, Calls were 
made during regular working hours; 
none were made on Saturday. In order 
to determine labor costs, exact records 
were kept of time devoted to this work. 

For purposes of comparative cost of 
field collection, the number of collec- 
tions by collectors was added to the 
number of collection disconnects to 
obtain a figure called “productive 
calls.” (Notices left by field collectors 
may result in payment but statistics on 
such payments are not available; for 
truly comparative purposes, the “pro- 
ductive call” cost of field collection 
undoubtedly is somewhat high.) 

A summary of results of the experi- 
ment is shown in Table 1. 

Results of the experiment clearly 
indicated the value of telephone con- 
tacts in collection work. It must be re- 
membered, however, that these figures 
and percentages were obtained from 
accounts that represented overflow 
work normally scheduled for a collec- 
tor’s call, and, as such, represented less 
serious collection cases. 

Possibly, if the telephone collection 
efforts had been directed to customers 
with larger delinquencies, results of 
the report might have been less satis- 
factory. It is important to point out 
that the cost figures cover only those 
costs incurred after the time a decision 
was made to either telephone or send 
a field collector. kk * 
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New Spot for Gas Meter and Regulator, mostly underground, is 
in water-tight housing at base of gas light. Window at base of light 
allows meter dial to be read. Meter in gas light base was first installed | 
in Rochester, New York. Light will be installed after house is | 


Meter-Gas Light Combination 


Makes Attractive Installation 


INGENUITY HAS TRIUMPHED 
again in the amazing gas distribution 
industry! Latest achievement is a two- 
birds-with one stone iristallation plan 
that places a residential gas meter at 
the base of an exterior gas light post. 
The unique combination has been de- 
veloped by Rochester Gas and Electric 
Corporation. 

Developed by engineers under the 
direction of Fred Pfluke, general su- 
perintendent of RG&E’s gas division, 
the arrangement permits meter read- 
ing without entering the home, and 
without depending on such alternatives 
as exposed meters on the outside of the 
dwelling or a window to permit the 
reader to see the meter inside the build- 
ing. Instead, a small, inconspicuous 
window at the base of the light permits 
reading the meter dial. 

Test installation of the new combi- 
nation has been made in front of a 
house under construction in Roches- 
ter, with the post-mounted gas light to 
be added when the dwelling is com- 
pleted. Use of the combination set up 
could make possible routing gas supply 
lines through back yards to permit the 
meter-gas light in back yards and also 
have a readily available fuel supply for 
other gas appliances to be used out- 
doors. The latter uses include a num- 
ber of gas-fired barbecue grills now 
available. Additionally, a gas industry 
committee is considering installation 
standards for gas incinerators out- 
doors. 

Inexpensive installation techniques 
utilizing copper tubing have been de- 
veloped for gas lights and grills located 
outdoors and connected to the gas sup- 
ply in the dwelling. Arrangements such 
as the one developed by RG&E are seen 
as making it still easier for gas utility 
customers to use the fuel outdoors. 


The proposed combination of gas 
light and meter-regulator is subject to 


a number of variations. Basically it in- | 


volves an underground watertight hous- 
ing with a gasketed plate on top to 





which the meter base is attached. The | 


base can be easily raised and the meter 
changed without disturbing the light. 
One proposed arrangement 


at | 


RG&E includes a shutoff valve and a | 


primary regulator to cut the inlet pres- 
sure from 50 psi to approximately 5 
psi. The meter incorporates a regulator 
that reduces the pressure from 5 psi to 
utilization pressure of approximately 
6-in. w.c. 

Connection to the gas light comes off 
a reducing tee at the top of the meter; 
it would be a simple matter to provide 
connections 


pliances. *k**e* 


Inside View shows how meter and other 


for other outdoor ap- | 


equipment fits into base of gas light. Connec- | 


tion to gas light is off reducing tee shown at 
top of meter. 
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ELIMINATE 
MAJOR REPAIRS 


WITH 


AMERICAN’ 


WELDED 
STEELCASE METERS 


¢ Tinned Steelcase Accuracy 
¢ Hardcase Durability 
¢ Maintenance Economies 


American Welded Steelcase 
Meters provide a newapproach 
to the economics of meter 
maintenance and retirement. 
Major repairs are eliminated. 
Minor adjustments are easy to 
make — assuring long service 
life at lowest maintenance 
costs. 

Ask your American Meter 
representative for full details 
about Welded Steelcase Meters 
and their many advantages for 
all fuel gas services. 


W-75 Rated cap. 75cfh — 
— FOB Philadelphia 
W-175 Rated cap. 175cfh 
— FOB Fullerton, Cal. 
W-210 Rated cap. 210cfh 
— FOB Philadelphia 
W-250 Rated cap. 250cfh 
— FOB Philadelphia 
W-300 Rated cap. 300cfh 
— FOB Philadelphia 
W-45-LPG Rated cap. 45cfh* 
— FOB ving or Ie 
WC-45-LPG Rated oa. 45cfh* 
— FOB Philadelphia 
*propane 


Rated capacities at 1/2-inch w.c. differen- 
tial with 0.64 sp. gr. gas —5 psi working 
pressure. 


AMERICAN’ 


METER COMPANY 


INCORPORATED LESTABLISMED 1826, 


General Offices: 
Philadelphia 16, Pa, 


Sales offices 
in principal cities 
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Gas Air Conditioning Data Sheet 


Free Piston Engine Compressor 


THE FREE PISTON engine compres- 
sor consists of a single free piston unit 
that absorbs the energy of gas combus- 
tion on one end and compresses refrig- 
erant vapor on the other end. A free 
piston engine differs from the conven- 
tional internal combustion engine (as 
used in automobiles) in that it has no 
rotating crankshaft and therefore offers 
greater simplicity. 

Its operation is as follows: 

At the piston’s topmost position, the 
gas and air mixture is compressed in 
the combustion chamber (1) and a 
charge of refrigerant is present in the 
compressor chamber (2). The gas-air 
mixture is ignited by a suitable means 
and the resulting combustion forces the 
piston downward in the cylinder, com- 
pressing the refrigerant in the compres- 
sor chamber and forcing it out the 
discharge valve. 

The downward motion of the piston 
also forces the air in the scavenging 
pump chamber (3) into the scavenge 
air receiver (4). As the piston moves 
downward, it opens first the exhaust 
port, releasing the exhaust gases, and 
then the inlet port, through which the 
air compressed in the scavenge air re- 
ceiver enters the combustion chamber 
and scavenges the products of com- 
bustion. 

As the piston reaches its bottom- 
most position, the refrigerant pressure 
acting on the bottom of the compres- 
sor piston forces it back upward in the 
cylinder. As the piston moves upward, 
air is drawn into the scavenging pump 
chamber through the air inlet. Gas is 
then injected into the combustion 
chamber and the gas-air mixture is 
compressed again. The cycle then re- 
peats itself. 

Such a free piston combination acts 
as both the prime mover or driving unit 
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ENGINE 


EXHAUST PORT PISTON 


‘| COMPRESSOR 


PISTON 
AIR INLET 


DISCHARGE VALVE 


and the compressor unit for use in the 
conventional vapor-compression refrig- 
eration cycle. Thus, it is comparable 
to and can perform the same function 


Gas-Air Mixture 


ENGINE 


INLET PORT 


@) Scavenge 


Air Receiver 


SCAVENGING 
PUMP 


COMPRESSOR 


Refrigerant 


INLET VALVE 





as an electric motor and reciprocating 
compressor used in electric vapor-com- 
pression air conditioning units and 
kitchen refrigerators. xk * 
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NO OTHER LINE GIVES SO MANY 
EXCLUSIVE SALES-MAKING HELPS! 







MULTIPLE LINES: Furnaces, Air Conditioners, 
Boilers, Water Heaters, Unit Heaters— widest 
selection of models and prices to fit any market. 


EXCLUSIVE FEATURES YOU CAN SELL 
— backed by 51 years of engineering leadership. 


FAST DELIVERY—from complete local stocks. 


COMPLETE FINANCING AND CREDIT 
ASSISTANCE-—suited to your needs—admin- 
istered by local people who know you. 


ON-THE-SPOT COUNSEL-— sales, design, en- 
5 gineering, service—from your nearby distributor 


or factory branch. 


SALES AND TECHNICAL TRAINING — by 
experienced specialists — both locally and at the 
Bryant plant. 


BUSINESS MANAGEMENT GUIDANCE 
from factory and distributor, to help you cut costs, 
get more business, make more money. 


LOCAL AD CAMPAIGNS-field tested—with 
Bryant factory and distributor participation. 


SOUND SELLING POLICIES—in effect for 
4 over 50 years—protect your business and profits. 


BRYANT’S NATIONAL REPUTATION with 
1 0 architects, engineers, builders, utilities and home 
owners helps you sell. 


portunity to GROW—close tie-in with Gas Utility 


1 1 GAS AIR CONDITIONING gives you big op- 
promotions. 


BRYANT’'S FINANCIAL STRENGTH pro- 
tects your future. 





CL -Cm 


< 














: 389 562 148 273 
py Gas Furnace Air Conditioner Water Heater Oil-Fired Boiler 
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AMERICAN GAS 
FUNDAMENTALS 








DATA SHEET: 
Types of Corrosion 


Galvanic Corrosion 


Practically all corrosion encountered in pipeline operations is 
galvanic in nature, wherein the chemical change is accompanied 
by a transfer of electrical energy. Such reactions are called 
electrochemical. In galvanic corrosion, the area from which cur- 
rent flows is called the anode; the area to which the current flows 
is called the cathode. Two types of galvanic corrosion exist — 
one in which dissimilar metals are in a common electrolyte, and 
one in which a common metal is in dissimilar electrolytes. 

Dissimilar Metals. One of the most prevalent and least con- 
sidered galvanic cells occurs when a piece of new pipe is placed 
in an old line, as in Fig. 1. The new pipe always becomes the 
anode and its rate of corrosion depends largely upon the type of 
soil and relative areas of the anode and cathode. If a very short 
piece of pipe is installed, the corrosion rate is usually very 
accelerated because the small anode area must supply current to 
satisfy a much larger cathode area of the old line. 

Fig. 2 illustrates another common type of galvanic cell, one 
that is produced by differences in the surface condition of the 
pipe metal. Scars or scratches on the pipe surface become active 
anode areas soon after a line is buried. The same is true of bright 
surfaces of the shallow threads adjacent to a coupking or fitting. 
In both cases, the bright surface becomes the anode and the rest 
of the pipe surface is cathodic. In some soils, such corrosion cells 
are very active and destructive, due to the ratio of the small 
anodic area to a large cathodic area. 

Fig. 3 shows another common type of galvanic cell occuring 
on the surface of new pipe. Mill scale, imbedded on the pipe sur- 
face during manufacture, acts as a dissimilar metal from the pipe 
wall. Current in the cell will flow from the pipe (the anode) 
through the soil to the mill scale and return to the pipe metal. 
Pits form at the anodic area. 

Dissimilar Electrolytes. Galvanic corrosion of this type along 
pipelines is generally due to differences in soils or soil condi- 
tions. Fig. 4 illustrates a condition at a location having two com- 
pletely different soil types. While the pipe is of common metal, 
the two different soils produce the effect of a dissimilar electro- 
lyte, causing the pipe in the anode area to corrode while pipe in 
the cathodic area is protected. If the resistance to current flow 
through the soil from the anode to the cathode is high, the cor- 
rosion rate will be slow. Conversely, if the soil resistance is low, 
the corrosion rate will be rapid. 

Fig. 5 shows another type of galvanic cell produced by a mix- 
ture of different soils. If large clods of dirt (usually resulting 
from hand digging) rest against the pipe, the area that they touch 
tends to become the anode of a galvanic cell. Such cells, having 
their anodic and cathodic areas around the circumference of the 
pipe, are called short path cells, and produce very rapid pitting. 
Machine ditching usually produces a well mixed spoil bank, re- 
sulting in a great number of small cells that tend to neutralize 
each other, resulting in a slow corrosion rate. 

Fig. 6 shows another cell in which the soil throughout the 
depth of the ditch is uniform in type or kind, but the pipe rests 
on heavy, moist, undisturbed ground at the ditch bottom, while 
the pipe circumference is in contact with drier backfill. Greatest 
dissimilarity — and most dangerous condition — occurs along 
the bottom of the pipe. It can produce very severe pitting. 


Stray Current Corrosion 

Stray current corrosion can occur any time a pipeline is laid 
in the vicinity of an electrified railway, electrified manufactur- 
ing plant, or near structures that are being protected by an im- 
pressed direct current. In such cases, the ground (earth) is often 
used as a return path for the current. Often, however, the current 
strays from its direct path via some other structure — such as a 
pipeline. Because such currents “stray” from their desired paths, 
they are called “stray currents.” At points where such currents 
flow onto the pipeline, the pipe is the cathode of a cell and is 
protected. Likewise, where the current leaves the pipeline, the 
pipe becomes the anode of the cell and will corrode. 
Bacteriological Corrosion 

Bacterial corrosion — or more specifically, anaerobic bacte- 
rial corrosion — is often not recognized. The modern concept of 
such corrosion is that bacteria found in soils cause changes in 
the physical and chemical properties of the soils. By so doing, 
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they produce either active galvanic cells due to differential aera- 
tion or destroy the protective hydrogen ion films that normally 
collect along the cathodic surface of a galvanic cell (which 
reduces its activity). Such corrosion takes place only under cer- 
tain conditions where no free oxygen is present and results in 
production of sulfide as a corrosion product. It is affected by 
such factors as soil moisture content; whether soil is neutral or 
acid; abundance and type of organic matter (leaves, roots, wood 
type fibers), and presence of necessary chemical salts required as 
food for the bacteria. Additionally, the soil temperature around 
the pipe must be used as to permit the bacteria to grow. 
Other Types 

Direct Chemical Attack. While electrochemical in nature, no 
current flow is detectable in this type and there are no definite 
anodic or chemical areas. It is often the result of secondary 
reactions involving corrosion products or due to mechanical re- 
moval of protective films by erosion, thermal changes, or flex- 
ure of metal under load. 

Dry Oxidation. This type occurs when clean surfaces of metals 
are exposed to air or other gases, forming oxide films and other 
compounds. Rate of film growth is usually greater at higher 
temperatures. Moisture in air or gases can accelerate rate of 
attack. 

Atmospheric. This is a combination of electrochemical attack 
and direct chemical attack. It is influenced by temperature 
changes, alternate wetting and drying, and the washing action of 
elements that modify rates of film removal. A noted difference 
can be observed between rates of attack in industrial atmos- 
pheres and rural atmospheres. 
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-T7-YEAR PROTECTION RECORD! 


Year After Year...More Evidence Proving That 











ied 


IW NEIHCOYNE Adds Years of Service Life 


to Gas Lines Underground or Under Water 


Right across the country, TAPECOAT installations 
prove that you get more for your money when you 
measure pipe protection with a calendar. 

Since this cost-cutting coal tar coating in tape 
form was first introduced in 1941, it has demon- 
strated its ability to withstand severe conditions 
underground or under water. TAPECOATED lines 
dug up after 17 years of service show no signs of 
deterioration on the pipe. 

Typical is the experience of a utility in a coastal 
area. For a thorough trial, this company applied 
TAPECOAT in areas where severe corrosive condi- 
tions were known to exist. The lines were dug up 
this year and, after years of service under severe 
conditions such as brackish waters and corrosive 
soil, the pipe showed no signs of corrosion, proving 
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the quality of TAPECOAT protection. 

In terms of preventive maintenance and replace- 
ment costs, performances like this emphasize the 
most important consideration in buying protection. 
Remember, TAPECOAT is a hot-applied coal tar 
coating in tape form—designed for lasting protec- 
tion on pipe, pipe joints, service connections, me- 
chanical couplings, fittings, insulated lines, tanks, 
tie rods, and other steel surfaces vulnerable to 
corrosion. 

TAPECOAT comes in rolls of various widths and 
is available in asphalt. Where primer is desired, speci- 
fy TC Primecoat, the compatible coal tar primer. 

A TAPECOAT sales and service engineer is 
always available to help you on any corrosion prob- 
lem. Write for complete details today! 


The TAPECOAT Goany 


ORIGINATORS OF COAL TAR COATING IN TAPE FORM 


1533 Lyons Street, Evanston, Illinois 


REPRESENTATIVES IN PRINCIPAL CITIES 


Manufactured and Distributed in Canada by 


The Tapecoat Company of Canada, Ltd., 25 Haas Road, Rexdale, Ontario. 
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Washington Gas Light Company, 
Washington, D. C., plans to spend ap- 
proximately $15,500,000 for plant 
additions and improvements in 1959. 
Company hopes to complete its under- 
ground gas storage project at Brandy- 
wine, Maryland, this year as soon as 
underground storage rights have been 
acquired from certain area property 
owners that delayed project’s comple- 
tion in 1958. Recently completed was a 
main extensions project that required 
installation of 31,750 ft of 16, 8, 4, and 
2-in. pipe to add new customers in new 
subdivisions in Maryland and allow for 
future growth in that area. Included in 
the installation was 7200 ft of 16-in. 
intermediate pressure line; 6800 ft of 
8-in. lateral line to provide gas service 
to College Park Estates subdivision, 
and another lateral to the north of 4600 
ft of 8 and 4-in. mains to supply new 
customers in the Lakewood subdivision. 
Balance of the mains laid were within 
the subdivisions. Completion of the 
project will also add new customers to 
company’s mains in Berwyn Heights, 
Maryland. 


Cincinnati Gas & Electric Company, 
Cincinnati, Ohio, plans to spend about 
$3,300,000 during the next two years 
to relocate gas and electric facilities as 
a result of street, highway, and other 
municipal improvements. Scheduled to 
be completed in 1959 is the under- 
ground cavern on Todhunter Road to 
store 6,000,000-gal liquid propane. 
Construction is currently underway on 
a $1,000,000 peak shaving plant one 
mile south of Middletown to process 
the liquid propane that will be stored 
in the cavern. During 1958, CG&E’s 
gas department conducted a $6,897,- 
518 gas plant expansion program that 
included installation of 90 miles of new 
gas main and feeder lines to provide 
gas service to 4623 new customers. 
Peak day gas sendout during the year 
was 525,760,000 cu ft compared with 
496,229,000 cu ft recorded during 
1957. 


Ohio Fuel Gas Company, Columbus, 
Ohio, has construction underway on a 
$30,000 project to tie-in six new gas 
wells in Perry and Muskingum coun- 
ties with its distribution system. More 
than 2 miles of 4% in. line is being 
laid northeast of Mt. Perry into Hope- 
well Township, Muskingum County to 
connect with an existing O-F line. Don 
Miller, Inc. is contractor on the project. 
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Stockmen at Michigan 
Consolidated Gas 
Company's Allen Road 
Station in Detroit handle 
pipe against a backdrop of 
the holder at the 

company's nearby 

River Rouge Station. 


Honolulu Gas Company, Honolulu, 
Hawaii, is currently installing approxi- 
mately four miles of %4 to 4-in. main 
to supply 1790 housing units in three 
Navy Capehart housing projects, at 
Barbers Point, McGrew Point, and 
Camp Catlin. The Barbers Point sub- 
division will use butane supplied from 
two tank sites, each containing ten 
1150 gal storage tanks. Camp Catlin 
will use city gas from a special 6-in. 
line being laid from the Puuloa holders 
and the McGrew Point units will be 
served from a 4-in. main running on 
Kam Highway near Aiea. Entire dis- 
tribution system at Barbers Point will 
use for the first time in the territory a 
new plastic coated steel pipe to serve 
the 1140 units. Additional protection 
on the system will be supplied by use 
of anodes. During 1958, Honolulu Gas 
recorded a record daily gas sendout of 
9,865,000 cu ft, equivalent to 50,774 
therms, for a 6.6 increase over the pre- 
vious record high established Decem- 
ber 31, 1957. 


The Gas Service Company, Kansas 
City, Missouri, is constructing a nat- 
ural gas distribution system in Fron- 
tenac, Kansas, to serve approximately 
658 customers. Approval of a 20-year 
franchise was recently given by the 





Kansas Corporation Commission. Proj- 
ect is scheduled for completion early 
in June. To provide adequate service 
to Frontenac, larger mains were needed 
in nearby Pittsburg, and approximately 
7600 ft of 6 and 4-in. main in that city 
have been replaced with 8-in. main. 


San Diego Gas & Electric Company, 
San Diego, California, has set a pre- 
liminary construction budget of 
$3,962,000 for expansion and upgrad- 
ing of its gas facilities. Approximately 
$1,900,000 has been specifically tabbed 
for extension of gas service to new Cus- 
tomers. The 1959 budget is the second 
largest budget in the company’s his- 
tory. During 1958, San Diego Gas 
added 15,406 new gas customers com- 
pared with 11,662 new gas customers 
added in 1957. By year’s end company 
was serving a total of 235,123 gas cus- 
tomers. 


Ohio Valley Gas Company, Columbus, 
Ohio, has completed a $77,000 con- 
struction project to improve natural 
gas service in Tiltonsville, Rayland, 
and Yorkville. Approximately 8000 ft 
of new 4, 6, 8, and 10-in. line was laid 
in two sections to replace existing 
smaller diameter lines. Baughman Con- 
tracting Company, Inc. was contractor 
on the project. 
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how prpe line engineers can si 


Dearborn’s NO-OX-ID coatings and wrappers aren’t exactly sleeping pills 
but the engineers who specify them for transmission or distribution systems 
don’t have restless nights worrying about corrosion break-throughs. 


NO-OX-ID provides both chemical and mechanical protection 

against moisture penetration and soil action. It is protection that lasts 

for decades — under ground and even under water. In tests, NO-OX-IDs have 
completely protected highly susceptible metals submerged 

in ocean locations year after year. 


There’s a NO-OX-ID coating or wrapper especially suited 
to your particular job and available for over-the-ditch or other type 
applications. Ask a Dearborn engineer. 


DEARBORN CHEMICAL COMPANY 


Merchandise Mart Plaza + Chicago 54 « Manufacturing Plants: Chicago « 
Linden + Los Angeles + Toronto « Honolulu « Havana « Buenos Aires 
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Four new communities in Illinois will 
receive natural gas for the first time as 
a result of FPC action authorizing 
Mississippi River Fuel Gas Company 
to supply Illinois Power Company with 
2,202,000 cu ft a day for delivery to 
O’Fallon, Millstadt, and Hamel, and 
1,518,000 cu ft for the City of Chester, 
Illinois. Illinois Power plans to spend 
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$683,400 for gas distribution systems 
and plant to serve 7820 customers in 
the three communities. The City of 
Chester plans to spend $1,000,000 on 
its municipally-owned system to serve 
6200 customers. Project includes $120,- 
000 for interest during construction, 
$70,000 for “legal fees, financing, and 
miscellaneous,” and $45,000 for engi- 
neering fees. 


original Vegetation Method Survey! 
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You can't tell until you test it... that's 
the theory on new equipment and methods 
followed by the gas department of Arizona 
Public Service... and applied to a new light- 
weight trencher used when running gas serv- 
ices in a new Phoenix subdivision. The tractor- 
mounted trencher proved so successful the 
utility decided to purchase one. 
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Consumers’ Gas Company of Toronto, 
Ontario, Canada, plans to spend $25,- 
000,000 to expand its gas distribution 
system in 1959. Negotiations are cur- 
rently underway with various Quebec 
eastern township municipalities regard- 
ing gas distribution through a subsid- 
iary. Consumers also plans to distribute 
gas through a subsidiary in Massena, 
Potsdam, Canton, and Ogdensburg, 
New York. Company recently acquired 
Shorgas, Ltd., a bottled propane gas dis- 
tributing firm with plants at Whitby 
and Brighton on Lake Ontario. Con- 
sumers’ recently purchased for $1,302,- 
300 the City of Peterborough’s propane 
gas system. A $647,000 19-mile 8-in. 
supply main has been extended to the 
city and expansion of the city’s distri- 
bution system, estimated to cost $240,- 
000, began in February. Conversion to 
natural gas was begun in mid-March. 
Contractors on the city work included 
Mid-Canada Contractors Limited, R. 
B. Somerville Company, Ltd., and 
Majestic Contractors, Ltd. 
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In June, 1934, the Brockton Gas Light Co. made history by using a commercially made 
Vegetation Method leak location survey. 


Yes, 25 years ago a number of employees of a New England tree care company, among 
them Ernie Burnham, Leo Pimpare, Bix Bixler, and Jim Chaisson, discovered that, by vege- 
tation survey, gas leaks could be accurately located on a commercial basis. 


Two of these men, Jim Chaisson and Bix Bixler, founded SOUTHERN CROSS FORESTERS, 
which has become the largest, most complete leak location and repair service. 


SOUTHERN CROSS FORESTERS 


Atlanta 6, Georgia « MElrose 4-4227 
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CONTROL RELIABILITY 
MEASUREMENT ACCURACY 





Specialists in Measurement and Control 


AMERICAN 
METER 


8 Oe i Op : Me Olt BO P.O eg co 


MEASUREMENT 
ENGINEERS 


AMERICAN 


INCORPORATED (ESTABLISHED 1836) 
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RELIANCE Series 1400 Meter Bar 
Regulators and Type “B” Filters provide 
positive control with simple accessibility 
and easy interchangeability. Rugged 
construction and compact dimensions 
provide the ideal control package for the 
Gas Industry. 
AMERICAN Welded Steelcase Meters 
provide a new concept in the economics 
of meter maintenance and retirement. 
Sustained accuracy is built into these 
meters with proven speed ratio and the 
many refinements developed by American 
in over 120 years of meter engineering. 
The perfect combination for measure- 
ment and control... Regulators, Filters 
and Meters for every application in the 
Gas Industry—Commercial, Industrial 
and Domestic. 
Write for bulletins containing complete 
specifications. 








RELIANCE 


REGULATOR DIVISION 


ALHAMBRA, CALIFORNIA 
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PIPE STOPPERS 
OF ALL KINDS 


SAFETY 
GAS MAIN 
STOPPER 


CO. 
INC. 


523 Atlantic Avenue 
Brooklyn 17, N. Y. 
Cable Address: GASTOPPER, N. Y. 

















PROTECT 


mains, meters, 


pipes, equipment, 


and appliances with 


MAY C O 


Dielectric Fittings or 


Dielectric Bushings 
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Stop electrolysis by insulating connections 
with MAYCO Dielectric Fittings or Dielectric 
Bushings. Bushings are toughest PLASKON 
nylon with extra-heavy “hex” gripping surface 
(on most sizes)...withstand pressures tol000lbs., 
temperatures to 300° F. Sizes to 2” for gas, 
plumbing, heating installations— wherever 
dissimilar metals are joined. Order from your 
jobber or write : 

MAY PRODUCTS, INC. 
GALESBURG, ILLINOIS 


Manufacturers of MAYCO Dielectric Fittings 
— MAYCO Water Softeners 
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Tie-down on a load of coated pipe is loosened in preparation for unloading in the Poway 








Valley area, where San Diego Gas & Electric Company recently completed installation of 
17,300 ft of 6-in. gas main to serve an area of 1200 to 1600 new homes. Another 3000 ft of 2-in. 
was laid in the area to serve a tract of new homes under construction. 


Southern California Gas Company, 
Los Angeles, California, has underway 
a $185,000 “tie-in” construction proj- 
ect to augment supplies to the Red- 
lands area of its Eastern division. En- 
gineers, Limited is the contractor. 
Major part of the new project, which 
will give Redlands and adjacent 
Yucaipa and Calimesa areas a second 
major supply artery, consists of instal- 
lation of 20,000 ft of 12-in. main to 
run from the Redlands plant and tie- 
in with a 12 and 16-in. line built in 
1957 to supply the San Bernardino 
steam generating plant of California 
Electric Power Company. 


Northern Illinois Gas Company, Au- 
rora, Illinois, plans to spend approxi- 
mately $158,000,000 during the next 
five years to add 30,000 new customers 
a year. Included in the record budget 
is substantially all of the $32,000,000 
estimated to be needed for underground 
storage facilities and $13,500,000 for 
construction of a 140-mile natural gas 
supply connection with Northern Nat- 
ural from East Dubuque to Des Plaines, 
Illinois. 
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Greater Winnipeg Gas Company, Win- 
nipeg, Manitoba, Canada, plans to 
spend $4,640,000 for construction in 
1959 to extend space heating service to 
approximately 50 percent of the dwell- 
ings in the Greater Winnipeg area. Aim 
is to make gas service available to the 
entire area by the end of 1963. Ap- 
proximately 3500 new residential heat- 
ing customers were added in 1958, 
slightly under mid-year expectations 
due to delays involved in receiving a 
government “go-ahead” on operations. 


Public Service Gas Company, Newark, 
New Jersey, spent approximately $30,- 
000,000 for construction of new gas 
facilities in 1958. Gas operations rev- 
enues set a new record of $114,999,- 
863, an increase of more than 13 per- 
cent over 1957. Gas sales amounted to 
718,821,532 therms, an increase of 
more than 15 percent over the pre- 
ceding year. Also in 1958, a new rec- 
ord sendout of 5,084,473 therms of gas 
was noted on February 17. By year’s 
end, PSG was supplying gas to 1,112,- 
418 customers. 





Easy does it. King-size 30,000-gal LPG storage tank arrives at the Dean Street plant of 
Norwood Gas Company, Norwood, Massachusetts, to bolster the utility's peak shaving plant 
storage. Two of the huge tanks, transported via truck from Pennsylvania, were erected above 


ground on concrete platforms. 
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DIG FAST... 
WORK CLOSE... 
CUT COSTS 


WITH A 
JOHN DEERE 
5-Position 
BACKHOE 


Basics on the John Deere 51 Backhoe: 





This new 5-position backhoe outfit takes full ad- 
vantage of the increased engine horsepower built 
into every John Deere “440” unit, gasoline or 
Diesel. There’s plenty of crowd pressure and bucket 
rollback to make fast work of digging in hard or 
frozen soils. And to speed work further, all move- 
ments of boom, dipper stick and bucket are opera- 
ted by simple, 2-lever control. 


Mounting the boom left or right for flush digging 
is just a matter of minutes for one man, using only 
a wrench. Boom cylinder and mount slide along 
the pad to any of five positions, moved by the 
boom’s own hydraulic power. Mounted left or 
right, boom and dipper stick fold sideways against 
frame to make a compact, well balanced transport 
unit. Entire assembly can be removed from tractor 
in five minutes. 


This is the kind of modern, efficient unit that 
cuts costs. Let your John Deere Industrial Dealer 
prove it with a demonstration. 





® Boom travel—180 degrees @ Ground level reach—20 feet, 9 inches When) (mot 3-2 = 
@ Effective dumping height—11 feet @ Maximum working depth—13 \ 


feet, 6 inches @ Write Dept. 527 for detailed literature. 


JOHN DEERE INDUSTRIAL 
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JOuNN DEERE 


/ Tractors and Equipment 


DIVISION @e MOLINE, ILLINOIS 
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new 


AMERICAN? 
1000 psi 
working pressure 
critical flow prover 
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Designed for 1000 psi maximum 
working pressure, the new 
American® Critical Flow Prover 
provides economical proof test- 
ing of high pressure displace- 
ment meters in the field. The 
portable, precision - engineered 
design meets the highest stand- 
ards of accuracy and depend- 
ability. 

Available in 2-inch size with gas 
capacities from 250 to 6000 cfh. 
Each orifice individually cali- 
brated. 


SAVES MONEY 


no costly set and removal 
expenses. 


SAVES TIME 


proof tests conducted 
on-the-spot. 


SAVES EFFORT 


no handling or transporting 
meters to the shop. 


ASK 


your American 
representative for 
Bulletin 203.1 for 
complete details. 


AMERICAN’ 


METER COMPANY 


INCORPORATED (ESTABLISHED 1836) 


General Offices: Philadelphia 16, Pa, 
Sales offices in principal cities 
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FREE—Alphabetical list of more than 
247 major gas producers serving the 
gas distribution industry. Available to 
all readers using the “ready-reply card” 
to obtain additional information on 
other items described in Product 
Parade and Bulletin Board departments 
of AMERICAN GAS JOURNAL. 
| CIRCLE (1) ON THE REPLY CARD 





BUDGET-PRICED “SENTRY” MODEL 
of Arkla’s Gaslite is now available from 
Arkla Air Condition- 
ing Corporation. The 
“Sentry” is designed 
for post installation, 
features a two-tiered, 
ornate-style top with 
fluted edges and 
hinged tilt-back top 
for ready access to 
the interior of the 
gas light. New 
model, sixth light in 
the Arkla line, is de- 
signed to sell for approximately 50 per- 
cent less than Arkla’s most popular 1958 
model and still incorporates high quality 
standards of design and construction. 
Especially adaptable for multiple installa- 
tions at industrial plants and warehouses. 
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ELIMINATE SPRING ITCH)? Incidence 
of poison ivy or poison oak can be elimi- 
nated or substantially reduced through 
use by field personnel of E. D. Bullard’s 
Imunivy and Imunoak. Substances are 
standardized non-toxic alcoholic extract 
of poison ivy or poison oak and can be 
given orally or injected intra-muscularly 
by a physician. Majority of companies 
currently using these products make them 
available to construction, maintenance 
and repair crews early in the spring and 
follow-up with monthly dosages until 
frost destroys the plants in the fall. Four 
1 cc vials of extract are packaged as one 
unit. 
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NEW 1959 MODEL M-3 Ditch Witch 
trencher manufactured by Charles Ma- 
chine Works, Inc. features an all riveted 
20,000 Ib test digging chain; improved 
digging teeth, telescoping digging boom 
to provide correct boom length for every 
job. Unit is self-propelled, digs trenches 
3 to 8 inches wide, 2 to 4 ft deep, at stand- 
ard speeds of 112, 3, or 6 ft per min. 
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(A. PRODUCT PARADE 








MATERIALS — EQUIPMENT— SERVICES _ 





SAFETY DEVICE designed to protect 
crane booms from contact with overhead 
power lines and prevent death or injury 
to workers is being marketed by Saf-T- 
Boom Sales and Service Corporation of 
Dallas. Device is a weather-proofed pro- 
tective shield made of steel tubing; four 
heavy duty insulators prevent flow of elec- 
tricity to the machine and workers when 
the device comes in contact with power 
lines. Has been field and laboratory tested 
with more than 50,000 v, without by-pass 
or leakage. Unit is designed not to ham- 
per operation of the crane or hamper the 
view of the operator. 
CIRCLE (5) ON THE REPLY CARD 


VICTOR ADDING MACHINE COM- 
PANY has announced new 1959 Cham- 
pion line of precision-built large capacity 
adding subtracting machines. Models 
range from electric subtractors with credit 
balance to the small sturdy-built hand- 
operated adders. Choice of 10-key or full 
keyboard models have such features as 
exclusive printing press action, automatic 
punctuation, and automatic space-up. 
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LIGHTWEIGHT, SELF-PROPELLED 
pipe cleaning machine manufactured by 
Remco is designed for new pipe as well as 
for maintenance and repair work on ex- 
isting pipe. Unit cleans up to 25 ft of pipe 
per minute, and requires only 6-in. clear- 
ance under the pipe. Is easily installed by 
two men, and once attached to pipe can 
be operated by one man as it is self- 
propelled. Collars, patches and bell and 
spigot pipe are no problem as floating de- 
sign of cleaning head permits easy pas- 
sage over such obstacles. Machine is avail- 
able in five models each of which will 
clean four successive sizes of pipe from 2 
through 24-in. All models can be sup- 
plied with primer attachment, taping at- 
tachment, stationary base, and _ recoil 
starter. 
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PRODUCT PARADE 


COLOR CODED plastic protective plugs, 
developed by Protector Products, are de- 
signed to simplify 
inventory and stock 
room operations. 
Easy-to-read size 
measurements are 
molded into bottom 
of each plug. Avail- 
able in sizes from 4% 
to l-in. inclusive for 
all standard internal 
pipe threads. Sug- 
gested uses include 
protection of bored, 
ground, polished, plated, or painted in- 
ternal surfaces; and masking of surfaces 
during plating, coating, and painting. 
CIRCLE (8) ON THE REPLY CARD 











EXPANDING ANCHOR AND PIPE 
SADDLE for river and marsh land hold- 
down problems is now available from 
Grip-Tite Company. Units have been spe- 
cifically designed to avoid damage to pro- 
tective coating and for permanent hold- 
downs of all kinds of pipeline construc- 
tion. Assembly is made of certified malle- 
able iron, and the pipe saddle is made of 
10 gage sheet steel, hot dip galvanized 
after stamping. 
CIRCLE (9) ON THE REPLY CARD 


NEW MEDIUM-WEIGHT PAVING 
BREAKER manufactured by Davey Com- 
pressor Company is suitable for all but 
heaviest demolition jobs; features com- 
plete housing by cylinder of the entire 
valve mechanism. A single hat-shaped, 
short-travel main valve controls high speed 
piston. Handle is fitted with an outside 
type trigger, and throttle valve has re- 
placeable leak-proof rubber seating. Main 
valve assembly is held rigidly in the cylin- 
der by rubber buffer which eliminates 
much of the vibration usually incident to 
air tool operation. 
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DRESSER’S NEW CASING INSULA- 
TOR permanently protects carrier pipe 
from crossing cas- 
ings, as well facilitat- 
ing pipe installation. 
Manufactured of 
high strength % in. 
steel, insulator’s 
special shape mini- 
mizes drag friction 
when threading car- 
rier pipe through the 
casing. The one point 
steel contact of the 
insulator-to-casing alluws pipe to slide 
easily and there are no runners or other 
protuberances to tear off. 
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fast, rubber-tired Side Boom 
handles many pipe line jobs 





Equipped with a SUPERIOR-HOUGH hydraulic side boom, 
the “PAYLOADER” tractor-shovel provides you with a handy, 
versatile crane, for unloading or loading pipe; stringing and 
lowering-in; holding for coating, wrapping or welding; handling 
valves and supplies. With its bucket it can be used for backfill- 
ing, clearing and loading out excess spoil. 


COMPLETE HYDRAULIC CONTROL 

The boom has complete hydraulic control and power — lifts 
up to 10,000 Ibs. at 4’ overhang. Boom telescopes from 10 to 16 
feet. Cable drum has free spooling safety release. 


PREVENTS DAMAGE 

Huge rubber tires provide sure- 
footed traction and flotation in 
sandy and muddy soils . . . and 
prevent damage to paved surfaces 
and landscaping along right-of- 
way. It’s fast to the job (travels 
over streets, highways or cross 
country) and fast on the job. No 
trailer required. 


A fast loading and unloading crane out on the 

job or in pipe pre-coating areas. Does not dam- 
age paved surfaces. Ideal for stringing on paved 
surfaces or cross country. Trench-hoe, winch, 
black-top spreader, and many other attachments. 


THE FRANK G. HOUGH CO. 7 
© LIBERTYVILLE, ILLINOIS Ka 


SUBSIDIARY — INTERNATIONAL HARVESTER COMPANY 





Put this versatile side boom 
on your job and see how much 
more work, and many more jobs 
it can handle. Your Hough-Inter- 
national Distributor will provide 
complete details, or return the 
coupon for literature. 


THE FRANK G. HOUGH CO. 
960 Sunnyside Ave., Libertyville, Ill. 


Send SUPERIOR-HOUGH Side-boom data fo: 


Title 4 


Company q 


Address i 


City State i 


3-B-8 











Name 
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PRODUCT PARADE 


NEW GAS LIGHT, called the Vari-Ray 
Gas Lamp, can be turned on and off 
from inside the 
house and the light 
intensity controlled 
to give variable 
brightness. The 
lamps, manufactured 
by Trageser Copper 
Works, are available 
for any gas, and sup- 
plied complete with 
lamp head, pressure 
regulator, post and 
remote operating 
control assembly. Completely weather- 
proof, lamp is unaffected by wind or rain. 
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NEW MODEL 220 DAVIS BACKHOE 
has hydra-slide positioning that permits 
one man to move the entire digging as- 
sembly along the frame to any of five 
ctenseonnets in less than five minutes. fiscal 





tor’s seat and controls move right along 
with digging assembly so operator is 
always directly in line with his work. 
Other features of new model are increased 
operating pressure to 2150 psi, larger 
bucket cylinder for 50 percent faster 
dumping, and greater breakaway power up 
to 14,000 lb. Backhoe attaches directly to 
the Davis Loader utilizing the same 
hydraulic system; is available for all 


Massey-Ferguson tractors. 
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NEW SERIES of job-planned utility 
truck bodies that give the gas distribution 
industry “file-box” convenience in organ- 
izing storage of tools, materials, supplies, 
and equipment are being manufactured 
by Reading Body Works, Inc. Removable 
shelf and tray dividers, similar to those 
in file drawers, and removable shelves al- 
low truck operators to vary vehicle’s in- 
terior Compartment arrangement to suit 
each day’s requirements. Shelves are 
mounted on special die-formed steel 
brackets and can be changed instantly 
without tools. 


caae aa ON THE REPLY CARD 
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CLEVELAND 240 TRENCHER, popu- 
lar model for digging trench up to 3 ft 
wide and 6 ft, 3 in. deep, is now equipped 
with a 12-ft power-shifted power-folded, 
V-shaped conveyor. Both shifting and 
folding are lever-controlled at the opera- 
tor’s seat. Conveyor provides constant 
elevating angle for faster, higher spoil 
discharge and provides maximum clear- 
ance under digging wheel rims. Power- 
folding brings 12-ft long conveyor down to 
within the 240’s 8-ft overall width, al- 
lowing over-the road transport. without 
special highway permits. 
CIRCLE (15) ON THE REPLY CARD 


ROBERTS-GORDON APPLIANCE 
CORPORATION 
has entered the gas 
lighting field with the 
introduction of its 
Lampadaire gas 
light. Made of heavy 

1 gage steel, lamp is 
double weather- 
proofed with black 
lustrous, long-lasting 
finish. Two styles, 

Colonial and Suburban, are available. 
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DISTRIBUTORS 
Crutcher -Rolfs -Cummings Inc. 
Houston, Texas 

Remco Manufacturing Co., inc. 
Tulsa, Oklaho 

Canadian Conipmont 

ales & Service Ltd. 

Edmonton, Alberta, Canada 
Bob Herrick 

Rentals & Service 

Harrisburg, Penna 

Falcon Ene Products Corp. 
Elizabeth, N 








IESE WOU, YURWAROL 


SILICONE RUBBER ELECTRODE FOR USE WITH 
ANY HIGH VOLTAGE HOLIDAY DETECTOR UNIT. 


THE HCE S SERIES |S A NEW SEMI- CIRCLE 
ROLLING SPRING ELECTRODE WHICH GREATLY 
SPEEDS PIPELINE TESTING. THiS PRECISION 
MADE INS PEC TION TOOL WILL APPLY HIGH 
VOLTAGE TO THE SURFACE OF AN 
goer [on dro) ] OF HOL OAYS, BURNED, OKED OR 
HE PIPE COAT NS. 








PROFESSIONAL 


EMPIRE GAS 
ENGINEERING CO. 


P.O. Box 1738. 
Atlanta 1. Georgia 


DIRECTORY 


LP-gas 
peak shaving 
and stand-by 

plants for 
+ municipalities 

+ industry 

+ design 
+ construction 











PIPE FOR 


PROPANE PLANTS 
ILYRAKE 


me 
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* Augmentation 
% 100% Town Supply 


Design . Engineering - Construction 


6 TOWN SE NI) _ 1! WEST 42ND STREET 


NEW YORK 36, N. Y. 














LP-GAS STAND-BY PLANTS 


and special equipment for every requirement 2 


AMERICAN LIQUID GAS CORPORATION 


1109 Santa Fe Avenue 












e los Angeles 21, California 














Export loots . 


aaa & Hansen Lt 
San Francisco, Calif. - 


{ \ 


aS 





Electronic Detectors for every Industry 


TIiInNRER & RASONR 


OS 417 AGOSTINO ROAD, P.O. BOX 281, SAN GABRIEL CALIFORNIA 
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BLACK & VEATCH 
CONSULTING ENGINEERS 


Natural Gas, Electricity, and Water Utilities 
Production, Transmission, Distribution 
Reports, Design, Supervision of Construction 
Investigations, Valuation, and Rates 
1500 Meadow Lake Parkway, Kansas City 14, Missouri (Since 1915) 
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NEW LINE OF TRENCH DRILLS allow 
contractors to drill holes and lay pipe 
without breaking paving or disturbing the 
surface or disrupting traffic. The units, 
manufactured by Salem Tool Company, 
operate in a trench dug to the depth at 
which the pipe is to be laid; an auger ro- 
tates inside the pipe and advances the 
pipe as the hole is drilled, thus drilling the 
hole and pushing the pipe simultaneously. 
Auger flights feed the drilled earth back 
through the pipe. Drills handle augers 4 
to 24 in. in diameter and 2 to 6 ft in 
length. 
CIRCLE (17) ON THE REPLY CARD 


NEW SMITH SPLIT-COUPLING for 
pipeline repairs, to be introduced by Pipe 
Line Development of Cleveland at the In- 
ternational Petroleum Exposition, can be 
used as a coupling, split sleeve, or as a 
pipe repair clamp. Split-longitudinally, 
coupling is all steel and can be welded 
solidly and permanently when necessary. 
Otherwise, only assembly work required 
in the field is placing two halves of split- 
coupling around the pipe and tightening 
the side bolts. Available in sizes 2 to 4-in. 
CIRCLE (18) ON THE REPLY CARD 

























Inserts and ser 


sizes. 





Write for your 
copy... it 
gives complete 
details and 
specifications of 
NORMAC 
equipment. 


Brass Fittings 


Normac insula- 
ting Brass com- 
Pression end 
ae 

Tees, Ells and 
all compression 
end fittings are 
available with 
polyethylene 


NewWarnos | NORTON-McMURRAY 


Manutacturing Co. 
919 North Michigan Avenue 


Couplings ¢ Meter Bars # Sleeves * Cocks 
Bell Joint Clamps ¢ Service Tees and Ells 


KIMRAY’S NEW GLYCOL PUMPS for 
gas dehydrators feature low gas consump- 
tion; no auxiliary power supply as the 
power source is wet glycol from the ab- 
sorber plus a small amount of gas; and a 
completely sealed system to prevent loss 
of glycol. Pump capacities range from 17, 
40, 90, 210, and 450 gal per hour. 
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NORGE’S NEW AUTOMATIC 
CLOTHES DRYER for self-service laun- 
dry stores operates at low temperature 
with a 120 deg air flow. Coin-operated 
dryer has a safety thermostat, metal 
clothes gasket guard, safety knee door 
opener, and automatic door switch. Cylin- 
der — 29 inches in diameter — has a non- 
sticking surface which is non-wearing to 
clothes, and minimizes wrinkling. Drys 
all types of fabrics. 


ot eo pe 








PRODUCT PARADE 


NEW BAND-TYPE PIPE REPAIR 
CLAMP developed by Dresser Manufac- 
, turing Divi- 
sion quickly 
repairs leaks 
or breaks in 
steel piping. 
Individual 
components of 
clamp are 
carefully con- 
structed: Lugs 
are made of malleable iron and shop- 
coated for added protection; band is made 
of stainless steel for greater strength and 
corrosion resistance; and the rubber com- 
pound gasket is resistant to all common 
pipeline contents including condensates, 
aromatic and aliphatic hydrocarbons and 
retains resilience after years of use. 
Clamps are available for pipe sizes “%2 
through 8-in., in 3, 6, 9, and 12-in. 
lengths. 
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NEW COMPRESSED AIR FILTER, con- 
sisting of 6 parts assembled by a single 
bolt, has been developed by Dollinger 
Corporation. Constructed of die cast 
aluminum, the inlet and outlet pipe con- 
nections of filter are %4 or 1-in. Capacity 
of unit is 600 scf/hr with an initial pres- 
sure drop of 1-in. of water. Design pres- 
sure is 125 psi. Unit is 5% in. high and 
44 in. in diameter. 
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4301 S. Fitzhugh Ave. 


INCREASE EARNINGS! <f& 
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COIN OPERATED 
37 x 30 GAS HEATED 
TUMBLER 


Baked-on satin-finish stainless 
steel exterior. 

Baked-on zinc-chromate primer, 
both inside and out. 

Reduction gear runs in oil, has 
2-year warranty. 

Fiber-glass insulation. 

Non-clog ‘‘Snorkel’’ 100% safety 
pilot light. 

Permanent type, steel lint filter, no 
replacement necessary. 
Flush-mount accumulator coin meter 
Concealed tamper-proof controls. 
* Locks on all access panels. 

WRITE FOR FREE BROCHURE GIVING 


i-insulati TOI 
full insulating taller qivhon COIN METER = FULL SPECIFICATIONS, NAME 
in 4%”, 1” and 14” iron pipe i 37M30 OF DISTRIBUTOR. 
Built Up to a Standand—Not Down to a Price 


(Gr¥.¥ © 


Machinery Co. Le 


Dallas 10, Texas 





51 











16 REASONS 
SUPERIOR Aluminum Gase METERS | 


1. Slow movement... 
2. Simple horizontal seam... easily sealed. 








3. Accessible table... just remove the screws 
holding top. 





4, Meter top removable without disturbing 
index box. 


5. Valves readily accessible when top 
is removed. 


6. Seam gasket stays resilient... 
7, Entire mechanism lifts out with valve table. 


8. Heavy-duty, sintered bronze bearings 
oil-impregnated for life. 


9, Flag arrangement gives arm smooth 
operation and longer life. j 


10. Accurately-controlled diaphragm... 
no inaccuracies from deflection. 


11. Cupped side flanges permit easy and 
safe carrying. 


12. Calibration through convenient hand hole. 


13. Broad base for conveyorized handling. 
Flats on top permit solid stacking. 


14. Index removable without disturbing meter, 


15. Modern appearance for quick 
customer acceptance. 


16. Conforms to latest A.G.A. standardization 
specifications. i 











Superior now manufactures aluminum case meters in 
175 cfh, 250 cfh and 340 cfh sizes to meet most domestic 
requirements. To find out how this advanced-design 
meter will fit into your planning send for bulletin 1150... 
or, better still, phone the Superior representative 

nearest you. He understands your needs and stands 
ready to give you good, quick service. 


SUPERIOR METER COMPANY, INC. 
19 West 50th Street, New York 20, N. Y. 


A SUBSIDIARY OF NEPTUNE METER COMPANY 





Atlanta @ Boston ® Chicago ® Dallas ® Denver ® Los Angeles 
Branch Offices: Louisville © New York © North Kansas City, Mo. ® Philadelphia 
Portland, Ore. © San Francisco 


Neptune Meters Ltd. © Toronto ® Calgary ® Halifax ' 


In Canada: Montreal ® St. John © Voncouver * Winnipeg 
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Gas Infra-Red Finds New Use 

Use of gas infra-red heat to cure 
molded concrete products has cut in half 
the number of forms required and re- 
duced the delivery time for each lot for 
Fifer Industries, Inc., of Louisville, Ken- 
tucky. Forms for steps, splash blocks, sills, 
chimney caps and other specialty items 
may now be used at least twice a day in- 
stead of once. ; 

After forms are poured, one or more 
portable propane-fired infra-red genera- 
tors are moved into place for curing and 
adjusted to radiate over the entire top sur- 
face of the forms. Forms are removed 
after 11%2 hours of infra-red curing. The 
concrete is wet down several times a day 
after removal from the forms to achieve 
uniform curing. 

Previously, Fifer left concrete in the 
forms overnight. As most of the com- 
pany’s products are designed for a par- 
ticular construction job, a new set of 
metal forms, costing an average of $90 
each, is required for each production lot. 
Fifer’s production ranges from 30 to 1000 
pieces. 

The portable heaters used are made 
by Perfection Industries, division of Hupp 
Corporation. Rayheads are of the same 
type used for heating high-bay factories 
and other industrial buildings with pro- 
pane or line gas. 


MICHIGAN CONSOLIDATED GAS 
COMPANY’S transit ad has been se- 
lected as the NATA “Car Card of the 
Month,” in a competition judged by 
Philadelphia advertising agency princi- 
pals. Selected from among 90 entries 
from all parts of the country in the Na- 
tional Association of Transportation Ad- 
vertising’s monthly competition, the win- 
ning car card was one of a series pre- 
pared for the American Gas Association 
and offered to gas companies throughout 
the country. 


REXALL DRUG COMPANY has ac- 
quired Chippewa Plastics, Inc. subject to 
approval of Chippewa stockholders by the 
exchange of one share of Rexall stock for 
two shares of Chippewa common stock 
with appropriate adjustments for Chip- 
pewa preferred stock. Plans are to operate 
Chippewa Plastics as an independent di- 
vision under present personnel with head- 
quarters continuing at Chippewa Falls, 
Wisconsin. 


TUBE TURNS DIVISION of Cheme- 
tron Corporation plans to enter the flex- 
ible piping components field with a com- 
plete line of bellows expansion joints. 
Initial production of the stainless steel 
joints will be in 3 to 30-in. nominal pipe 
sizes for applications up to 275 psi and 
750 F. A. R. C. Markl, authority on in- 
dustrial piping and Tube Turns’ research 
consultant, was in charge of development 
of the new product line which will be 
first in the industry to offer a test-rated 
inter-relation between traverse, pressure, 
and cyclic life. Principal application of 
the new bellows expansion joints are 
where restricted space makes it uneco- 
nomical or impossible to install expansion 
loops to absorb pipe expansion and con- 
traction, such as occurs in steam distribu- 
tion plants, petroleum refineries, and nat- 
ural gas services. 





Liquid Methane Unloaded; 
Put Into London Gas Lines 


Gas made from liquid methane and 
shipped to London from the Gulf of 
Mexico in the history-making voyage 
of the “Methane Pioneer” is being 
pumped into London’s gas supply 
lines. The first cargo of liquid methane 
arrived February 20 but was not un- 
loaded until three weeks later on 
March 11. Technicians from the Brit- 
ish Gas Council made extensive tests 
to take full benefit from the lessons to 
be learned from the first trans-Atlantic 
shipment of the liquid natural gas. 
The British Gas Council was quoted 
as saying the first experiment with the 
gas had been “very successful.” 











DURING THE CENTENNIAL YEAR 
of oil and its sister fuel “natural gas,” 
Tidewater Natural Gas Company, present 
owner of the distribution franchise in 
Fayetteville, North Carolina, has decided 
to switch from its 100-year-old use of 
manufactured gas to natural gas. Conver- 
sion cost is estimated at $3,500,000. Nat- 
ural gas will be supplied by Transconti- 
nental Gas Pipe Line Corporation from 
southwest Texas. The original gas fran- 
chise was given the Fayetteville Gas Light 
Company in 1859. 


GAS AND THE ATOM, new PAR Public 
Information booklet answers commonly 
asked questions about the effect atomic 
energy will have on the gas industry in 
light of the latest available scientific and 
engineering information. Booklet brings 
up-to-date an earlier edition by the same 
title, and has been designed for distribu- 
tion to opinion-forming groups, and mail- 
ing to stockholders with company annual 
reports. 








Russians will get a peek at U. S. "Kitchen of Tomorrow.” Whirlpool Corporation has 
been chosen by the U. S. Department of State and the U. S. Department of Commerce to 
display both a gas kitchen of the future and a modern gas kitchen of today at the American 
National Exhibition in Moscow, first official U. S. Government display ever held in Russia. 
In Whirlpool's electronic Miracle Kitchen of tomorrow, the Russians will get a look at a 
transparent self-cleaning oven that bakes a cake in three minutes, an automatic dishwasher 
that "walks" across the floor to the table, loads, scrapes, washes, dries and stores dishes, 
a remote-controlled floor cleaner of the future that scrubs, mops, vacuums, waxes or polishes 
floors. The Miracle Kitchen also contains a built-in closed circuit TV system that serves as an 
electronic baby sitter. All devices are controlled remotely from the free-standing planning 


center (upper left). 
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(Continued from page 25) 

the bottom of the “V’s” touching the 
inner cylinder. The top ends rest against 
the outer shell of the container. When 
a reaction is begun in the inner cylin- 
der, the rods are heated to 1100 F at 
point of contact with the inner cylinder 
and are cooled at the outer, open end, 
setting up the required hot and cold 
series to produce electrical current. 

The initial model was fueled with 
Polonium 210 — which has a half-life 
of 138 days. Cerium 144 can also be 
used as <¢ 
fuel for 10 months. By using Plutonium 





238, the device conceivably could sup- 
ply power for 90 years. 

At present, the experimental model 
produces 2.5 watts. Fully fueled, it 
could produce an estimated 5 watts. 


Plasma Thermocouple 

Hailed as a new type of power gen- 
erator, the plasma thermocouple was 
developed at the Los Alamos Scientific 
Laboratory by five scientists — G. M. 
Grover, William Ranken, D. J. Roeh- 
ling, E. W. Salmi, and R. W. Pidd, the 
latter a consultant from the University 
of Michigan. 

The plasma thermocouple is unique 





for Sprague I-A Gas Meters 





with the new 


alncnit 


LEATHER DIAPHRAGM 
PROCESS and 
oiling methods 


“2 


Low differentials... 
smoothest, wrinkle-free diaphragm performance you've 
ever seen! Exclusive Lancaster Leather Diaphragm 
processing assures that the same’ amount of gas 
is displaced and measured with every stroke. 


His 
Ss 


high accuracy... the 


The Lancaster Leather Diaphragms you order now 
make possible the most accurate gas measurement 
ever from Sprague 1-A meters. Larger size leather 
diaphragms for Sprague meters are also being pro- 
duced by the same new Lancaster process. 


meter is only as accurate as its parts’”’ 


ancadser METER PARTS CO. 


Manufacturers of Quality Parts for Gas Meters 


POST OFFICE BOX 378 


Canadian Representative 
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LANCASTER, OHIO 


Ontor Limited, Toronto ?, Canada 
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PLASMA THERMOCOUPLE 


Very much simplified, these schematic 
drawings omit such details as methods of 
plasma confinement and means of electrical 
contact with the plasma. The drawings are 
intended only to show the essential difference 
between two kinds of thermocouples. 

Bimetallic thermocouples have been in use 
for many years, largely for temperature meas- 
urement and control. They operate on the 
principle that when two dissimilar metals are 
in electrical contact with each other at two 
places having different temperatures, an 
electric charge flows around the circuit. The 
strength of this current is dependent on the 
temperature difference and the properties of 
the materials. 

Every conductor has a characteristic ther- 
mal driving force which physicists call ''ther- 
moelectric power." Since the two metals in 
an all-metal thermocouple have different 
driving forces, current is driven in one direc- 
tion in the circuit, depending on which driv- 
ing force is the greater. The reason why the 
plasma thermocouple works so well is that 
the plasma's driving force is about 1000 times 
greater than that of any metal. 


in that it uses an electric plasma — a 
“fourth state of matter” that is cur- 
rently attracting the interest of physi- 
cists. 

In the normal thermocouple, two 
metals are employed, fused together. 
The new device uses only one metal, 
with the other replaced by an ionized 
gas that is used as a “plasma.” With a 
steady input of heat energy, a large 
steady flow of electrical energy is pro- 
duced. The plasma thermocouple is 
described as being far more efficient 
because the plasma’s driving force is 
about 1000 times greater than that of 
any metal. kk * 





GAS SUPERINTENDENT WANTED 


Natural gas distribution company in Penn- 
sylvania needs competent superintendent to 
direct gas distribution, sales and service. 
Approximately 4,000 meters. A growing 
business in an attractive community. Reply 
stating age, education, experience and salary 
range. Box 208, American Gas Journal, 
O. Box 1589, Dallas, Texas. 
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THIS NEW 


METALBESTOS 


FILM CAN WORK FOR YOU... 


HEAT IN 
HARNESS 


Every utility service-man will readily grasp the impor- 
tance and the principles of correct gas venting after 
seeing the new Metalbestos 27-minute color strip film, 
“Heat in Harness: The Story of Gas Venting.” The 
first film devoted exclusively to the subject of gas 
venting, ‘Heat in Harness” corrects many popular mis- 
conceptions about gas venting . . . presents accepted 
venting practices in a fresh and original manner. 





From the gas flame... through the appliance... into the home itself, 


‘Heat in Harness” traces the correct path which vent gases 
must follow in order to insure complete health and safety to 
your customers. 


“HEAT IN HARNESS” is already part of the curriculum of 
many utility training programs. To learn how you may obtain 
free showings of this educational and entertaining film, write 
to Dept. 


METALBESTOS sao 


WILLIAM WALLACE COMPANY + BELMONT. CALIF 


Aa eyns 
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ADVANTAGES of Republic SRK plastic 
pipe for both new service line installa- 
tions and insertion through existing cor- 
roded lines are described in new catalog 
sheet just published by Republic Steel. 
Sheet describes and illustrates how to join 
plastic pipe in combination with both 
steel and plastic mains. 
CIRCLE (61) ON THE REPLY CARD 


TECHNOLOGY OF PLASTIC PIPING 
systems, plastics used in piping systems, 
installation and coupling methods, stand- 
ards for plastic pipe, temperature and 
working pressure chart for valves and a 
table showing effects of 280 chemicals on 
5 different plastics used in Chemtrol 
valves are described in new 16-page hand- 
book. 
CIRCLE (62) ON THE REPLY CARD 


NEW GAS CATALOG from Dresser 
Manufacturing Division, Dresser Indus- 
tries, describes use of couplings, fittings, 
and pipe repair products on gas mains 
and distribution systems. Product infor- 
mation and installation instructions are 
included as well as piping diagrams and 
product and installation photos. A sepa- 
rate edition of the catalog is available for 
Florida. 
CIRCLE (63) ON THE REPLY CARD 


DESCRIPTIVE LITERATURE on 
Charles Machine Works’ newly-intro- 
duced Model M-3 Ditch Witch trencher 
is now available. New model is self pro- 
pelled; trenches 1200 to 1400 ft per 8-hr 
day; can dig trench 3 to 8 in. wide, 2 to 
4 ft deep. Construction features and ap- 
plications of equipment are given and 
equipment photographs amplify the ex- 
planation. 
CIRCLE (64) ON THE REPLY CARD 


NEW BULLETIN describes Dollinger’s 
compressed air filter. Constructed with a 
die cast aluminum base and head, the 
filter is held together with a single bolt, 
washer, and gasket; has overall dimen- 
sions of 5%4-in. by 4%2-in. diameter with 
a capacity of 600 scfh with initial pres- 
sure drop of 1-in. of water. 
CIRCLE (65) ON THE REPLY CARD 


eerie 50 


American’ Dry Test Meters 
capecities te 1800 cth 





AMERICAN DRY TEST METERS are 
described in new bulletin from American 
Meter Company. Detailed information is 
given on a variety of dry test meters in- 
cluding tinned steelcase meters with 
totalizing indexes, the charcoal test meter, 
tinned steelcase meters with hourly-rate 
dial, and ironcase with aluminumcase 
meters with totalizing indexes. 
CIRCLE (66) ON THE REPLY CARD 
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BULLETIN BOARD 


CATALOGS — BROCHURES - TECHNICAL DATA 


DATA SHEETS with complete applica- 
tion information and specifications on 
Foxboro’s gas flow computers are now 
available. Computers, designed for gas 
distribution company use, provide con- 
tinuous up-to-the-minute flow data for 
gas dispatching. Basic computing systems 
include units for single meter run and 
multiple meter run stations. Combinations 
of these provide custom designed systems 
to meet the exact needs of each users. 
Computers solve the flow equation and 
provide a chart record of corrected flow. 
Correction for gas temperature is auto- 
matic; corrections for supercompressibil- 
ity and specific gravity factors can be 
manually set. 
CIRCLE (67) ON THE REPLY CARD 


AMERICAN DUCTILE IRON products 
are described in new 36-page illustrated 
catalog published by American Cast Iron 
Pipe Company. Technical information 
including grades, specifications, dimen- 
sions and weights, uses and applications 
are given. Ductile iron products supple- 
ment America’s already-complete line of 
products available in sizes 2 to 48-in. 
diameters. 
CIRCLE (68) ON THE REPLY CARD 





BOOKSHELF 


Guide to Technical Reports, Henry Dan 
Piper and Frank E. Davie, published by 
Rinehart & Company, Inc., 232 Madison 
Avenue, New York 16, New York. Pages, 
83. Price, $1. 

Guide provides directions for convert- 

ing raw technical data into finished re- 
port. It is divided into three parts, and 
discusses fundamental principles of re- 
port writing, describes various kinds of 
reports, and outlines process usually fol- 
lowed in writing report. Difficulties in 
punctuation, grammar, and style are dis- 
cussed in Part 3. One of the Rinehart 
English pamphlets series, booklet is based 
on manual authors prepared for Shell Oil 
Company technical people. It is a brief, 
inexpensive, comprehensive manual for 
beginners, that emphasizes grammatical 
difficulties most frequently encountered 
in report writing. 
The Working Press of the Nation, pub- 
lished by The National Research Bureau, 
415 North Dearborn Street, Chicago, 
Illinois. Pages: Vol. 1, 467, Vol. 2, 520. 
Vol. 3, 470. 

The three volumes of the new revised 
and enlarged 1959 edition of this directory 
constitutes a complete reference library of 
all media of communications. More than 
100,000 publishers, editors, writers, and 
broadcasters are listed. Vol. 1 covers 
newspaper and allied services, and lists 
newspapers, news Services, feature syndi- 
cates, newsreels, photo services. Vol. 2 
covers the magazine field including serv- 
ice, trade, professional, industrial, agri- 
cultural, consumer, and news _ publica- 
tions; contains alphabetical and group 
indexes for over 2600 magazines. Vol. 3 
on radio and television, lists names and 
descriptions of local programs with per- 
sonnel involved, and complete data about 
all major radio and TV stations, including 
power, news service, and executive per- 
sonnel. 








CONSOLIDATED ELECTRODYNAM- 
ICS’ MicroSADIC high-speed digital 
processor for static and quasi-static test 
data is described in new 6-page 2-color 
bulletin. Unit accepts and commutates 
analog signals, converts them into digital 
form, and records on magnetic tape in a 
programmed format suitable for intro- 
duction into most standard electronic 
computers. Can commutate up 10,000 
signals per second. Features choice of 16- 
program formats, transistorized elec- 
tronics, selection of binary and _ binary- 
coded-decimal systems and low power re- 
quirement. 
CIRCLE (69) ON THE REPLY CARD 


SURVEY OF WELDING EQUIPMENT 
AND INDUSTRIAL REGULATORS 
has been published in new 24-page bro- 
chure from Modern Engineering Com- 
pany. Illustrated with cross-section draw- 
ings, brochure evaluates 50 important 
design features found in oxy-acetylene 
welding and cutting equipment and indus- 
trial regulators produced by 19 leading 
manufacturers. Twelve pages are of espe- 
cial interest to welding department super- 
intendents and plant maintenance superin- 
tendents, and the 12 pages on regulators 
are of especial interest to engineers who 
work with air-activated equipment or 
commercial gases. 
CIRCLE (70) ON THE REPLY CARD 





Developing Executive Skills, published by 
American Management Association, Inc., 
1515 Broadway, Times Square, New 
_ 36, New York. Pages, 425. Price, 

Comprehensive handbook for compa- 
nies concerned with executive perform- 
ance, shows how to organize, carry 
through, and evaluate a management de- 
velopment program; how to deal with 
special problems involved in management 
development (setting up a favorable cli- 
mate, re-organizing the company struc- 
ture, etc.); how to appraise personnel 
fairly and realistically from the initial 
evaluation to the crucial post-appraisal 
interview; and how to select development 
techniques tailored to manager’s individ- 
ual requirements. Many specific develop- 
ment methods are described in detail, in- 
cluding coaching, job rotation, multiple 
management, the problem solving confer- 
ence, and role-playing. 


\/The Gebbie Press House Magazine Direc- 
tory, 3rd ed., published by Gebbie Press, 
Inc., 151 West 48th Street, New York, 
New York. Pages, 420. Price, $19.95. 

New directory of house publications 
lists more than 4000 leading company 
and industrial publications in the U. S. 
and Canada including names, addresses 
of issuing company, editors, specific in- 
formation about the publication, its 
circulation, and editorial content. Differs 
from previous similar publications in that 
it gives specific information not other- 
wise available. Directory is a 8% by 11 
in. letterpress volume, illustrated with 
nearly 2000 pictures, that serves as a 
comprehensive source of information on 
the huge house organ field. Material for 
the directory was gathered from reports 
of advertising agencies, public relations 
firms, and from more than 15,000 large 
and small businesses from coast to coast. 
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the GREATEST BACKHOE of ALL! 








SZ, the POWERFUL New 
| Davis 220 


with Hydra-Slide Positioning 


GETS READY TO FLUSH DIG for Digging Assembly and Operator 
IN LESS THAN 5 MINUTES 


To slide the Davis 220 into any one of five digging 
positions, simply loosen four cap screws, then move 
the mast assembly on the slide rail by actuating 
the boom cylinder. Retighten. Notice how seat 


The Davis Backhoe — already accepted as the indus- 
try’s pattern setter, and the first machine ever to dig 
flush, has many new functional features that give you 
more profit-making advantages than any other backhoe. 
moves along with the digging assembly so you The new Massey-Ferguson Davis 220 now has “Hydra- 
sit right over your work for unmatched visibility. Slide positioning so you can easily move the entire 
Rotary hydraulic boom swing cylinder provides digging assembly — including the operator’s seat so 
200° continuous operating arc. you're positioned right over your work — to any one of 
five digging positions in less than five minutes. You 
always look directly into the trench when digging and 
face the bucket when dumping. 

It has new power, too, with 14,000 pounds breakaway. 
Increased operating pressure to 2,150 psi, combined with 
larger bucket cylinder shaft, gives 50% faster dumping. 

All around it’s a better, more powerful backhoe, with 
more utility than any other on the market. A demon- 
stration by your dealer will prove it. Write for his name. 





Work Bull 1001 Work Bull 303 with 500 Loader and Davis Backhoe Work Bull 202 with Davis Loader and Backhoe Work Bull F 


MASSEY- FERGUSON INDUSTRIAL DIVISION 
1009 SOUTH WEST STREET ¢ WICHITA 13N, KANSAS 








BE SURE YOUR METERS ARE BEST IN 
* 








BE SURE TO SPECIFY 



















The Sprague No. 240 Meter is designed 
for the increased loads in domestic - 
heating and small industrial installa- 
tions. It is adaptable to both low and 
intermediate pressure measurement and 
gives outstanding service under the 
most exacting conditions. Like all 
Sprague Meters, the 240 is good look- 
ing, rugged. and famous for sustained 
accuracy of measurement with low 
maintenance costs. 





Please your customers with a gas meter that measures up in looks as well 


as in performance. The well-proportioned case, clean-line design, Sther sinse fom 118 to 1008 cs. ft 
and solid construction of all Sprague Meters looks good anywhere, Iron Case or Aluminum Case. (Synthe- . 
— ‘ ‘ian ; is tic or leather diaphragms in sizes 175 
inside the house or outside. And it’s especially important now, with outdoor % 240.) 


installations becoming more and more popular. that your meters 
compliment you and the houses they serve. 
You can count on Sprague Meters to stay looking good for years, too! GEM Sponsor x] 
They’re too tough to dent or corrode, and their practical, 











honest design has no fadish “gimmicks” that will quickly go out of style. Sponsor of 
For appearance sake, choose the hard-case meter that’s easy on the eyes “PLAYHOUSE 90” 
— choose Sprague. on CBS-TV 


THE METER COMPANY - BRIDGEPORT 1, CONN. 
WESTERN BRANCH — LOS ANGELES 23, CALIF. REGIONAL OFFICES — DAVENPORT, IOWA © HOUSTON 3, TEXAS © SAN FRANCISCO 11, CALIF. 



















